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FOREWORD 



I ... . 

The^Nattonal Biffeau of Standards Has been active in the f^6ld' of computer 
Itandards s ncTthe early 1960's. In 1973, the President/ by Executive 
SJdS^^tli^Pri^arrresponsibin^^^^^ for data standards., to the Secretary 
6f SSiSf^ NBS ha/been assigned the responsibility bV the Secretary of 
?onwfe?ce for provl*ing administrative aod technical supiiort for the Federal- 
SS^Sfta sJaK^ program '(Part 6 of Title 15 of the .Code of Federal 
Regulations). « / 



the Symposiumron the Management of Data Elements in ^^^J!" Si, . 

was held at the Galthersburg Laboratories of NBS on October 23 and 24 19^5 
and was jointly sponsored by NBS and the AmeriEan National Standards Institute 

. ?Sl?ttee X3t8 orthe Standardization of the RepreseWation of Data Elements. 
David V Savidge served as the general chairperson ,6f the symposium and 
Hazel I McEwen was the arrangements chairperson. /Three hundred and. twenty- 
eight profeSnals attended from twenty-Tline states and two fore gn. countries 

lieSt/six tlchJical papers were sunmarfzed in th^ oral P^esen at ons given^ 
The Bureau is pleased to have the opportunity of (naking the full t^.xt of the 
papers presented at the symposiiltti avai:lable in these ^ceedings,. We feel . 
thSfthese arnepresent/tive of the state-bf-the-art^ curr'ent data manage- 
ment ^act1t?t and-sLld -p^^^^ a useful base/ for further activities' in ; 
: this important field. , J r-/.}^ ^/^'y ^- [-y'. 

However, it must be Stressed that the respon^'ibi lity for the -content of the 
paSeTprovided. in thfe« proceedings rests with the jndi.vidual ^ 
thei r organi zations and do, not reflect endorsement by the National Bu.rearu 
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%<^^^^^^^^ 

:si^<i^ :;?lSiStiont a«^^^ 
t»<1rtg$ r In^hese areas a pi cture^or a thousand - wordS; m^y be Identi f led by s^^S^ie^^ 

S w the requirements of the pr&iS^^^^^ 

are devlloto very rapidly. Compl^l nts are heard it. the sclenti f tc conmuni ty^ that mather^^ ; 

IS ine^els^ knows it; Oh th 
f?e?d^of SeSutry' AsUhe-resuTt^^^ 

-ind their attrlb^ chemi sts are abl e to develop products which have not^yet been Jound 

cheSsti can produce; s^^^ 
•accomplished in^mathepiatics or other disciplines if it is needed? ' :V ■ ; ^ 

^ • ^$e<56hdW exteJ^ can standard representattt 

<:i^tortr%here entHies ar 

Sn^^HdWey^ large o^all'the eonriunlty of lnter 
: that co^uni t^ as to the represehtati on? usedn n^cp«ications^ -As; JP^fll^i Jl'^ 

hat bf»rhme and as Specialized as the components of -that society are, tnere aivays win ue 
. thi SSSeSt to S 

- - This ^c6h(fl^^ti6nal Symposium on the Management o^' Data ^ementSv l^adgtlon to^ 
: including topicfwhich were not included in the first one, P^P^^^^S^^^^J^P^Jl- : 

Sq?Iss oW pro jects Identi f led i n the f irst symposi urn and some which «^re.s|a^ted after- . 
wa?dS- The SrSry purpose of the syniposium is : to stimalate thoyght and to incrdase^the-^ 
now of i^ We. believe you will be able : 

■1:6 relate to many of the th^s symposium. , • , ^ f ; ; > > 
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^Tactical Data inputting i Research 
in 0p6x:ator Perfonraan^?©, and Training 




. * ^ Irving ^I. Alderman 

Army Research Institiite foi^ th&^ 
Behavioral and 'Social Sciences 

1300 Wilson' Bojalevard^ ^ 
Arlington, Virginia ^2209 

c ^ ^ ' : s ' • 

'The Army development of battiefi'feld information sys- 
tenrs established a need for a human factors re^e^rch pro- 
araia diirected toward improved integration of human ta^ks 
in tha system operarftiona. This p^p^r reviews selected 
studies on the dat^ entry process. -The allocation of 
'f unctions/t«^sXs f 6r data entry ^and the development ^of 
iob and training aids are related to human per formande 
andT to the 0f f ec^ivene^ of the systfem as an aid to- the 
■ 'user.. :r ■ 



Key word^i* Gomputer technology; data elements;, data 
;^ntryV data- inputting; human factors;^ n.unian perfor-' 
-mance; 



human reliability; system performance. 



1, Introduction . • 

The XJ.S Army program' "for research and development of military cont- 



mand and control systems includes a human factor's ettort airecrea towaw 
SS^o^ing ?5e ^ife^tiveness of battlefxeld inforT|.at.on systems The prx 




aj\t3 di' splay of informant ion.. 



;;^'ti5nlYSte^s to support- the allocatioif pf resources in. a- 2°^^^. ^"^^J"!:" 
nSnt ITie data input subsystem is a critical component, pf the total^sys 
tS huSM S?forinan4-<tiB>e;;a f 



subsequent 



.temi The human per formanc:e-. <ci5ie ._ . , ■, ■ 

^subavstem Impact on the .quality/ completeness and timeliness^of 

■ iSoffi?ioi processing , , assimilatipn and decision makaqg in the hi^gfily 
■SSSc^coSbir^^ in modern warfare. This crucial 
rSe^l th?huma5 in the.s^^^^^ human perforn,ande levels which must 

■ S re?ainK^ 

:^^3imatl^ Sil?, -stress) and ta^^^^^^ 

:'>iUve/ system -iV^'t;© be;;pff^served.; : . , , - . , v.:; ; . ,■ ■ 



The ARl iresea 



rch and development program in Command Systems began as a 
aeld evaluatioTis and laber^tory studies ■ f prm: an . interact 



-Sv^'Kte^pSs^! 'jield^ev^lu^tlons^to ;;;^|^ pppprtunity^to : identify 



• The views expressed in this paper are those of the author and not n.ec- 
essarilv those of the U.S. Army Research Institute .for the Behavioral and . 
SpJtIi ScJenclsf •Reproduc-tipn'^in whole or in part is perr^itted f or, any : ■ 
■purpose.of the United States Government,, ^ -.^ : 
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.. ... - . , ...... , .... .- .. ,, . 

] to provide the abllitv 'to iaa^ • 



;cpj\^|yned. w 4a ta ; inpiittin^. prpces^ and -the ^techiiiqaes that:. &^heeix':^^ 

--. ^V^oped to :^nhance sj^ste^ti effectiveness through xRiproved human p^for^--^^ 



' ••■ • ' 2. The Sy^tefrrarid Its: Operations • * '-■ 

:.• -v" -.-. -.• v. ^ - vl'- ■■. . : .■ -:■ '--^ 

. * ! /The exp(«r Ixnentai; Tactical Opej-^tions System ^ (TOS) w^s^ "c^ohc^ptualiied " 

.Y. -^^.^::Central, data store. .a-nd- compute febiUty 'which accepted data input^ 
'::r,;[^^ responded to requests -fkir'^data : -':)ce'ssinq .witft outputs to : the ' remote"^ 
^/• .. user^.; . Three *basic types ot, equipm-:. ^ romprieed;. tftp - 'stem: . User Input/ • 
; ^utput D^v^ce- (Uiob' .K*^mqte Stat.cr. ^Terminal . (RSliT)- and the Central^ " 
.,; . -qomputing , - The-'UIOD-pr . ed: thf .remote.; risers >r>th commiihic^- 

:::^; .ytions.- to. the system ^t:. other user^. - KSDf served as ah .intermediate ' ^. 

message p i>i^twee -eral UIOD' s and the GCG-, The --^ 

; ^GC tained the; data^ s to r e> prpces i ncqjfnixig' mes sage^ , > mahipul at ect ■ ■ ' ' 
, \tne a^ta> and output, messages to the xSDOl^s for the 'useirs. ^ '^'^-^ 

"V- ■ ■■/:■: ' V. " ' ' ' ' v - \. -'^ . ■•'.•■> 

: . Commuhication with^he GCC was via the 'UIOI>: which provided the imme^ • 
V aiate xn^^ user and the ^sy,6t^m. This device oonsiste^a qf 

■ r^.:deskv top terminal, containing a CRT with associated- keyboard; and* a t^e- 
;typ^rx<tery/:..: ' ^ , ■ ' :- ■ . , . ' • •;. \ 

■ i ' --"^ ■ ;v"v./ >v.; ■ ",-..^^^-V . 

■ :v Users. .of the system emploi^ed; two general types of messages-: . '^oper^- 

-. tional" to enter and retrieve ;ixiformatio.!ii ,and ''relay" or ■ . communication- ' ' ' ■ 
^.. . be^^ the CCq. - The operational messages Were of ' ' 

. .. four basic. typesc data (enter, change, add, -or delete) , query (reguest - - 
data base search) , special process - reguest (data manipulation) , - and stand- ' 
- ing request for information (automatxc dissemination) . Figure 1 represents ^ 
, -^chematxcly the five critical human fiinctiphs' associated with system'^ ' 
, , ^tlons. These; functions may be^ summarized as- f - " : , . . 

^ - . ' , ■ ' ' . /~^'" • Scyee^ the incoming data for pertinence, credibility , 'impaet ,^ 
'■■ . and '.priority , .. . . : . - j c ..r 



eomput0.r-acceptable formv 

' s . Input the transformed data^ into, the computer via.,an entrv 

^device;- • • ■ . . , " 

^ '^^^^i^j} displayed data and . 

DeG-ide on" a course of action based, on the available informa- 



,tion. 



This, pap e.r .^vs conj^emed primarily with trfe, ttams/^. ahdV^input fuhctior 
^ - .• subsequent "system operation^ are not independent; delays and errors intx 
: ^ -dac^d; during oper^^tion affect subseauent^ operations and :the ^overall system ^ 

pe.rfQrmance:.'-. ' ■ .^ ■, .■ ■ . • ■ . , > - ■ ' ^ • 

;',Ass^minQ: mos3ag.cs or free text fyrm as they do in a manual'^ ' •■■ 
;.' ^ystem> the t ransform, operation > ; as shown in f'i^ure 2 includes selection- 
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' by ii&fe of tHe keyb<3^ir4 ^'^^ ^^^^ ^^'^^^ 



■3, Re'^earGh in Data l-nputt£ng 



: • , 'An' early S-tudy by fiSiker , Mace .anc3 McKendt^J[■■|gP' ^I^a^ ^vWps 
the [torment selection task witK "mei.u" typ- ^^'^^^■^'^J^^^Ig^^P'^; ' 

and their reference Codes. / The 30b aid co; '"^WMned action • 

codes' with the vardous -message subjects (p^ TS^f^ aupr^ 

etc*), shown i:n. the table r^ws and the messa^. l#Es' e^nert^nle were 

etcv) in the CAlumns. Two groups of • participu . , ^ .ith TOS experience were 
.formed-; one group- used the' aid and the ^othen used , the menu to select the 
Spropriate f*i:pat reference cbde. for a set c5f message/sxtuation descrxp- , 
tions. Theire wire rjo tellable-^systemAtic differences irt the performance of 
thKwa grSps die to. thef job -aid. However, the dat^ovided a baseline 
for a^eLing the impact bf this task on^^the system, ♦rhe average error 
„a-s 22% with\ mean time ;to select a fomat of SO'secsV; ^^^^^f ^"'^ ^-^at 
one message ip five willibe incorrectly entered and hence not available 
for computer retrieval ot' proce^sslng/ This error rate is significantly , 
higher than the system djbsigner^ predicted rate. ^ . ■ • 

• ^ ■ F^rihat selPCtion" Lri^only the 'initial task in the data ^-ntry process 

(s^e fig 2) which alscrmcludes ,nput. of the formats. , Durmg high message, 
■ traffic periods when message' arrival' rates will exceed one per^minu , a ^ 
■aueue'-may be expected with -the attendant- Wel^ys and ar^-jradation in the. . 
timeliness of -tL Information. Th<?. need, to improve .performance of the tor--- 
marSection task was apparent -from the Baker , ^ M-ace.^a S^ftl^l .if/ti 
and the eollowing-^fetudY was .conducted to explore another potential aid to 
reduce" input time. - . ' " ' ' . ' 

^ Reference codas used in the eKperimental TOS coV=. isted. of two letters 
indicating a messa|. typo and a number to idontiEy H j ; ^ , 

LL#^.- An alternative set of cades based on toilr let^rs (LI.LU , usually • 



nn ^rronvm of the rnKssaqe format title and the acti,<<n name (e.g.-, adu , 
^ ■ 5eirte! qLry, etclKai necomn.ended . \ystrom \-.nd 'cividen H] compared . 
/. the ea^e^r dirfieuU^ of learning the two^sets of , message format-act ion 
- ■ . .codes. comparison of the erro'r rat^es shcJwed ^^Pl-^l^'-.f ^^^^-^^^^^^^ 
- - learning the codes, i.e., the crror rate for learn. nq 'fhe IXLL codes wa.s 
■ ess tban halfthat for learninq the I.,L# codes (13'^- vs - errors tor _ 

• enlisted men; U*- vs ' 2 1 V tor of f icers , work ing on one sample list, and. 7* 
. vS' 15% for officers working cy. another sample Usti-. m .addition, the, ■ 
time: required to meet a ioarmru, cr iter a .-f o r theJ.,I,I„L u-onps ;\ ;^l'P; ^ ^ 
mately 60*, of the time required for tM LU qroupl.. Thus the U.I.I. ood.,. 
„. was- learned i,n le.s tm.e and w.th fow.r. error, than the ^'^'^ _ "'f^^ V /.^ , „ 
•detailed ari».lysis ot the "error rates r.uqnested several revisions m he 
' LLLL code that hav- the potential to reduce the erro/; rate to v>i or lesb. 

■ A study by Strul. 141 •c.omp.ire.,1 performance obtained using two mode-; 

(off-'-lme vs on-lihe) with and without ver 1 1 ) cat i on . 



f lod 



v^. of format preparation (off-lme vs on-tine) wiiri ,u.u w,i,...>. v,... - . 
On-lihe ehtry us-.d the terminal fur preparation, o f i - 1 me .requ i red fn ep 
ration of a paper format prior to entry uito the terminal. In ^>^^" i; 
condition, tv^o. oper.u.ors companvl their completed to, mats resolved an, 
• discrepancies be f ween the two, an.l entered- the formats n,d > vidual ly - Uv 



*lFic,urcs'in b.ark-t.M wuU,Mt.> tlw K.t.MaMirv^ MM.Monron :-V t:h.-oncinf this 
paper". , 

:> . . / Aldennan 

« . ^ . ,1 ' 
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';'i;..Uij\;t^ifitl'^tfi"^^ -binatted'y-the'se o;^^ ' i've:.^ the. ■ operator^. ' performed-. '. 

iiajp^ut^-cyp ' cheqk ; ■A -fifth- contrdi -^grbup-of ^ 

V. :.v ''!^^^ ;. pre'ijAie i^ing ^i^roce^U^r^'^ ,-:simii.ar ,- ;t'o.' .those ' /employed -in' > th^ 

"'::;;v*feja'Jit^^^ the' tqrrtin^lv-by. BhQth^:ir ''operator . 'STig^if lcan:tly^ fe^^ 

.y:">(';:e4ri?q«^i$ -(:ii:;;2,%j;;than:-i.it; 'tM:^o££r^r 

^-^ni' i 1 ^- jsM:^^.^xpn:: . There were ;np reliable dir4erence$-;^b 

^ f iy^^^^^^^^ input; Errors- '\f0t'e reduced by approximateiy i 

■ <>n^7thl ver i f icatioiv procedure (15. 7% vs 10^ 3'^ • but approximately 
;orie-^third more time (4,9a ^rrin. vs 6 . 81 min, ) , was requif^d for verification, 

■ Either prpcedure. was sapor lor to \t])c. inputtxag.;process used in the exp'eri- 
. mental TOS.. ' From these bindings, _Str'!.ib .[2! " re6oTnrnend.ed . on-l-i^ie inputting 

t6 ';reduc;e errors and notoc,i t'.hat. r\Tthouqh the ver if rcaHf-iort Rgiiifcijare reduced 
.errors, the £radeoi f, in .t.iiaVr and - riianpowe>r mu.^t: be dc 




lA a subsequent study by S tr ub 5 ] , ^^or a:.. ^nr- ¥as explored 

as an aid to /he data Inpatti.ruj process. ^fwo type's, of uidi.. we r used': 
entry infotina/ti(?n, inst ructions and icqal entries presented on the CRT ver- 

' sii» the saiTie r;\aterial: in J.oospleaf: notoboojcs was compared using two types 
of . format: full, in which .the complete format i s provided with blanks to 
be entered and a partial fci^rmat con ta ining only those entries" that . we,.xe 
previous;!^ selected by checklist. A fifth control or baseline., condition , 

. pt'ovided' tho Opcvrator wj±h 3 reference notebook ^and a blank , CRT for input. 
There were no <4 iqiii f i carr? differences d,ue to either the computer aid or 
the format. However, th.o time required under the control conditisn was 
sigi^if icant ly^ lon:rer than either of the comparable full, .format or checklist 
TYiethod^. A <iota;i 1 r-ci .walysi;:^ of the input err'brs was conducted to catego- 

■ rize the errors by tyi>e rxnU ev'tluatp the effectiveness ol automated edit ■ 
and validate routines to dojteet . c rrors (categor i 7'ed, as : . commission, omis- 
s i.a n , q L o s s t.i r y , c a t: 9 o r v / i.> b r v i a t L o;i , or typographic). C omm i s s i o n , 
omi^isioh and typoqraphic errois were identified as computer detectable. 
Based on the Strub data {^\]]. these three categories . accounted for 20% of 
the errors; . f he ifemaiirider or BO?, of the errors would be undetected. The 

. need to reduce the lindetoi'toed error rate provid'ed the impetus for develop- 
ment of techniques to r.-duce their probability. Two approaches to this 
p r ob 1 e a\ a re ( 1. ■ t hi e i d e r^i i f ic a t i o n an d red notion of t. he^ sources of e r ro r * 
a n d , ( 2 ) t h t:^ d e v o I op\\\ e > 1 1. f > f t r a j n i n g t e c h n i q u e s to i mp rove Operator pro- 
f icienCy , ' ' . 

^Nawrocki, Strub and Cecil deyeldped a technique for the analysis 

of errors based on comparing the entered message formats with' formats 
having perfect accuracy. Mi snia tches or discrepancies between corresponding 
en t r i e s bh x nq r 1 c f i n e • .1 a s e r r- o r s . K r oi" s we r e » the n categorized ( w i th 

re/erence ta th;^ fr^n^ text .iTuxssaqej^) accord i.ny to the type of failure in 

the inputtui'^ |>ro^'0^-;^; '{o..g^. omiBS'ioti, comm i sion ) into a sei of mutually 
excl us i ve vx ud k u s 1. \ vcC > 'a t- ecf ' j r i t>s . Th j. 'techn iq ne for error ana 1 y s i s was 
first c^ipplied to data obt a 1 nor! in the first study by Strub [41 . Examina-- 
t i on o f t \\ e mc; a n o r r o r r a t \ j. • i r ve a 1 f h1 t h a t t wo of t: h e error categories, 
omission and tyf -ocn-<t.'.^h i , acc/ounted t^>r GO't of the errors.; this was con- 
^^li stent arr'-.^y.s t.h^» r 1 ve sy'te;;!'- : nput ,pr ov-edu res . Asfuiniinq the system con- 
' seq u en cos o t o a c! \-\ 1, r i < : , i t: - a < i ■ y ..u ■ o s i m i i. a r , t: ho greatest improvement in 
system pert ornMuce .^^^u 1 ■ i l^:.' r e,.i 1 1 .^.^ul by reducinq the error rates in these 
' two » c a t e ^ ]r<-.) r i, e s . i ;ini ^-^ ir^n a r r o r: s a r e d 1.1 e t o the Of>e r a ^o r ' s t>m ission of 
some of Srlie infor mat. i ,u\ th--^ mess^aes ; "^^ypoqraphic errors are associated 
wi t h cop y i n ■ r t h ■? p a p m i r> ]- ■ 1 1 ^ . i rid with key! n q e r ror^ . Co n,s eq ue n 1 1 y , a 
j^-> r .i o r ) , ( h L-.^ *o n - M I u ' , v / - 1 r;' i / ;■ I \ > r -.j c »^ c\ \ i r i. • w o u \ d Be c x p e c t od t o h a v e fewer 
K •:f r o r -3 i n t. .-^ : ■ . 1 1 i o r, - • , !va i ; t he o 1 1 1 e r \:o\\ r i. rt p u 1 1 i n ^ ( p ^' ocedu res us ed 
.! 11 the t: ur I y , . an ■:■ >: . v * t a r : ai s a f h> r t ed by t ht"^ e r vo r r a tes for the ca t ecjo- • 
f I e o ■ i n e \ l; h >. q" fj \ i.' .1 t ■ i n | . . a i n a y) t ■ ^ » ^ ,u Pi r' .^.^ . 'V]\ e I v. <7 h n i q u e wa s also 
applied tv.) tha d.C, < : i vni ? fi-- sMl.jsequt^nt ^^iMidy by Strub [S], and its appli-,-:, 

cahili.ty to ot.her i\ah- '■>i!ip. :*.a :;v'f,u '^ims iuvr;.lvinvi ir^imilar human processes 

...■/ 

\ 
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ISi^i?ibKSS^of Sh^^^d^^^ process and the use of; human factors tec^a^q^es 

"■ Another- approach to imptoved; human' Rerfotmance is^t^ 
-ibftw2Se/cbut-sSware training tnodule?: #ibedded. within the^operating . System .. 
:^SS^ttSft operatbrs arid maihtain a hx^^^^ of proficxency once. ^ 

traSld. The: elfectivene^^^^^ programs depends on the,, 

deJeiopment Of optimizea: training strategies Which are responsive to the 
Sen?Thistory,Vurrent skill level, e^c , and satisfy . the necessary 
conditions foriLrnf^, e.g: feedback, of -^^^--^^^^"^^ ^ ^ ' 
progress by Alderman alld Gade [7] is designed to oBPra?ioC 
selective feedback on performance during training and simulated operations. 
liircondit!ons were defined by the typ e.M^p mputer feedback provided to 
the .student when an error occurs. -They|Bfc^s of feedback are.. 




1 . No Feedback 
. 2. Minimum Feedback - ^r'^|BM^9HI only 

3. System Feedb^ick - error message, correction required, 

4. Remedial Feedback - error message, correction required, 
correct entry. ^ 

5. Credit Feedback - error message, correction, required, correct 
entry, automatic entry. , ' 

The- error message informs the student that his last entry was in error; 
corrlfH^n required indicates that erroneous entries must be corrected 
Billli^cilSHqr correct entr^ provides the student wxth both his errone- 
ousi^try and the c^FTSHt-eKt^T? For automatic entr^ the computer enters 
certt^n data elements after the Btudenrh^TTOi^fTit a learning crite^ 
for that data element. Errors are defined as incorrect or illegal entries 
in all conditions except system feedback in which errors are the illegal 
entries detectable bycdit and validation t:outioes. Performance measures 
!?ime and errors) are being obtained as participants traxn with either. 
mJiTmum? system! remedial or credit feedback and, in a subsequent session, . 
simuTat; operat ons with either no feedback or system feedback. Analysis 
of this data will provide information concei,ning differences in perfor- 
piance-attrLbutable to different types of feedback. 

m parallel With the research described abdve, 9aker [8] describes a 
model of a <,eneral ized information system as a tool for evaluating the 
eSeits o? human perEormance on overall system f f-^-^"^^^^^"? 

■mXes of equipment, personnel and procedures. A computer > simulation 
SmOD derived f^om this model was developed to simulate system opera- 
tions based on three dimensions: data flow and process i nc, ; human task 

■ analisis for eaoh .-vent in the data flow; and a source of Variation, e.g , 
skUl level! Those dimensions ar,.- spect.fxed by program inputs, and provide 
considerable flexibility in structuring various' conditions ^^^^^e system 
beinq simulated. MANMOD focuses on the performance ot data-vnputting 
personnel in an experimental TOS , i.e., an action officer to screen and 
Cansform messages and a UIOD operator to enter the ^^f ^ ' ^ 
characteristics (e.q., speed preci s i on , level of aspiration, stress 
threshold ^nd fatigue) are entered as i-vitial values and moditied in 
response to simulated events (e.q., development of queues and errors). ^ 
Similarly, messaqc characteristics are input and a stochastic process used 
ti geneil^e a meisage flow for pioCessm,. .^n.pshots of ^^^^^^^^^^^.^ 
simulated sys-tem may be obtained on four rnaior categories oi performance. 
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•V^;- ; izat ion , jnessage j^roc^^slng times , workload .summairy , ' and^i^ri ^ ^ ' 

V i \;^2^yc>3e 3utnwat^^ , A single measure- of the sy$tem^& ef f^c 

^ . V fs( d^velop^d a^^^ of merit reflecting thoroughness,, o^m-- ■ ■ 

:;^pletenes^-,.^ responsiyehj^ss, arid accuracy of the infor^^^ 
r ^' «^MOi?; ^4^^ an ^vaXvjatlve vehicle fbr comp^Hsoit of atter^ 

: operational procedures; arid personnel ciiarac- 

■■■:[.^iB%:ijc^^ arid fpr. diagnostic: analyses to identify Critical humW faictors 
, pxobierns for research to form the; basis f oir mbdif ications to th^ s^^^ 
, Recent iiiipro^em in the prodfram have enhanced its c-apabilities for error 

simulation and introduced provision for on-line mbdificatiorl of the Simula- 
■ tion parameters. The simulatipn of error processing is pr^icated on oper- 
ator identificati(^ of the error, based on an . erf or message and recognition 
of the meaning of the message, and selection of tlie appropriate corrective 
procedure, ^e on-line modification of the simulation ^ar^meters permits- 
: a user to exercise the simulation and obtain an immediate ..summary of 'per- 
fOrmanee and a detailed description J^^^ off-line printer. A cqm|^ter- 

experimenter-subject i^terac^ive^^^ also introduced to ?ii^mlt We of 

^^t^^^^""^ collect Mjlllll^^ servinv,^ ooftrators 

m|«ta|^^8ystem. In this|^^MKt^Hiknt p0rform system task«|ftill^ 
.MMfexperimenter, and l||ipp4in^Pratct .veraged fr-r aa« xn sildequent- 
silfPlprtions. Thus, the effectlveneQ& of revised or new'pVocedures may be 
readily assessed using laboVatory obtained performance data. 
- . . ] ' 

4 . Summa^ 



ter 



. Human factors in the Army deye lopmeim^f battlefield man-compute 
systems evolved as a. joint effort using fifeld evaluations both to identify 
problems as well as to validate potential solutions ^resulting from labora- 
tory research. The Tactical Operations System, designed to aid' the com^ 
mander and his staff in decision making, depends on the availability of 
timefy and accurate information for processing and display. The crucial - 
role of the data inputting process to the effectiveness of the system 
clearly indicates a need' to improve; human performance .(time and" errors) of 
system related tasks. Many human inputting errors are largely undetectable 
by edit and validation routines, and impact on the system by • depriving the 
user of necessary information or to introduce false information,' Further- 
more, detectable errors delay the input of information^ to the extent 
neces$-ary fc>r correction. Studies under. this program have demonstrated the 
potential benefits of pn-Iine, verified inputting and , reference codes 
designed to facilitate learnincj and recall. In addition , techniques for 
error analysis leading to reduced error probabilities, and computer simu--* 
lation for evaluation and optimization of the system design have' been 
developed. ' » 

^^)^* • . 
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• ' There general agree*i)ej^)t/that manageiuo.iil? Information s^steni^in 
post-secondjiry e,^iqcatioo Have impy^j^ed ^;ub^5tantially during the la\:er :^ 
deoade of .the I96-0:^s^.througrh' to t^he 'pre3en-^ ^ ' .' 

■- \ A major concern' is that the -^full benef it of these advances 'will 
not be realised until data ..processing and ^T^nagerwent information ' 
systems reach, a full imiTorm' af^nlicatioa* of commcpx information units . 
And their expression or representation r in s i*cinda/d data formats. - ^ 

communication' can only occur by develppihg 
.(Qfifl applying appropriate data standards. ■ / ; 

The' application and*, use of coimuon data standards , can Move manager 
ment informat'ion sys.tems devej opmont V* aroftnd the corner" to finally 
reach I'ong " sought after savings and usefulness in i.nsti tutiona.l , state- 
wide, and •na.tipnal planning and decision making, ■ ■ 
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• "TURNING THE CORNER" OtJ Ml5 , .i-'"^^ 

A Piroposed Program for Data Standard^ in Pogfef^^^ndary Educa 



I 



- ■ ■. . * ■ ' ■ . • 

In recent years^^ there has been an enormous expansion in the collec- 
tipUr processing > analysis andi exchange of data about the activities^ 
prpcess^^ ^nd outqpmes of post-secondary education. Such information h^s 
been essential Ifd'rrthe life and operation of ' the colleges and universities . 
and to stal;ewide and national planning and decision making bodie3« • 

■ To sery^ the 'vitar.:j;ieed for improved communiG^tion of information 
among the ^ost~secohdary ■'education communrty/ ra^i^S technological advances 
in computers: and management Inforrnatiori systems have^ made it possiblev to 

: pjro|>ose/and implement increasingly broader integration of data aystems . 
and even ""q^rea^^r aggregation and reporting ^o-f data aKou,t the institutions.:. 

■ These ad van 6e^]^ye achieVed' some c^ reductions and have*^ facilitated I 
important improvements throughout, the complete spectrum of <i^ata proce%sinc\ , 
systems: and ser^i^tces , With only modest exceptions^ cordp.wters and the 
technology which they foster have found their way into all' of .the insti^ 
tutibns of post-secondary education, • . . ^ 

The Nature of Information gystfims 

: The key €o the management information * systeins concept'^is the "data 
. base" that is, a massive compilation of hopefully non-redundant, structui^ed 
and related data stored away that will be instantly accessible to those ^ ; 
who. have an established need' to know/ in any combinatioit of relationships, 
the informlation residing therein * A inanageinent inf omation system can be 
developed^ f or a single institution. If this were the only objective. 
Specification would require simply .that all parts of the institutiop * s 
<fata base be capable of relationship to all otKer 'parts. From the. point ; 
of , view of statewide and national planning and decision making, the ■. 
problem becomes "somewhat more complex sihce the specif^-cations for each 
»'data element mu&t be agreed upon and the definitions to support thesa^ata 
elements must be uniform throughout the universe. It JLs only throu^ 
uniformity •that statewide and national accumulation or-; reporting of infor- 
mation becomes meaningful. To meet the ' needs of uniformity, there must 
be an , agreed upon minimum set of data elements to insure uniformity of . 
all terms and a data elenj^At dictionary to display the logical arrange- 
ments of data and the fecq^ds used. 

The lowest level of information systems sophis tication is simple 
record keepj.ng, • At this level, the ■ requirement is almost^ entirely a 
reflecftion of local needs, that is, keeping track of students , paying 
bills, meeting a payroll and other transaction-like activities. All ' 
institutions must engage in these kinds of record keeping, but much of it 
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.cation , 
i^is the 
also tfi 

;ting;arw 

f i#cat' dcntrols; , arthougb again , much o£ this : work is usually d^n^ ^ith- .;■ 
out- :C0mj)Ut:^t support .r There is little statewide unxf orrnity :of' me,thod or 
fpnttat beyond that required to meet the minimum accCJuntabilities under the 
humerpus, state statutes or to p^duce information suitable for annual or 
bi-annual budgetary, review- The,.,i1if ormation' gathered for such a system 
■is' of ten thought of- to be, inadequate and untimely meaningful planning 

fend .decision' making either at the institution or at^ .statewide- educational 
. planning levels. The data requires considerable translatiorV usually to : . 
prograituna tic terms and since the definitions of terms and the content is 
tvsu^lly not uniform among the constituent institution^ ^ there are frequent 
/Errors and much re-chedking and re-jfofmatting -is required to/assure/ 
v&lidity and content creditabi^lity of the informatioh'. 

The ultimate objective of ■ a management information system is. still ' 
one imperfectly realized, almost everywhere. This ^uperordinate objective 
is -to^furnish information that will permit an ■ ejcecutiv^ptp j udge how. 
resourl'Ce allocataons should be made to meet the. overall ins t*itutional , 
statewide or national objectives and' to determine how well these objecti 



ves 



Included are. indicators as to how pr*ogram% ;and ouii^uts 
can be measured in , cost-ef f ectivehess terms.. . This requires a level of . 
re-aggregation of data instantaneously into new and flexibly defined 
■ relationships and formats.' All parts of this system, from individual 
^ :j.n'stitutic>n'' through fehe statewide and .national letels,. must translate 
quicR.lV the financial and program impljications of tapid policy or funding 

shifts, IR- t^e final analysis / this'^level is th^ .V\ost important 'and. is 

the least well met. It is also the point of which t'he state--of-the-art 
■■ in management systems is. least advanced.' ; , 

.' ■ .The goal of a wel 1. convinced /management information system is to^ 
start with data/;^build it into records which permit adequate resource 
and program controls, and r th^n, to lead decision making regarding plannincj 
' ver^us^actual performance in the pursuit of institutiohal, statev^ide, and 
"national goals^ \ ■ ,\ 



A Program o f D a ta Standar ds - ' 

- The full benefit of computer systems advances discussed earlier and 
the imperative for planning and decision making at the inst.,1 tufional , 
^t^tewide, and national levels, will not be realized unti 1 data processing 
and manaqer^ont information systems rear^h a uniform application* of common 
information- units and their expression or representation in standard dat^a 

•I formats. ' Commonality and effective communication can only occur by 
developing and applying appropriate data standards. A major concern of 
institutional decision makers , statewide planners and national policy. 

* leaders is that information gathered from the constituent sectors of 
post-secondary education is frequently highly unreliable as to its con- 
tent quality and not suitable fqr'^comparison either between institutions, 

f among insti tut ional * sectors or^across differing time periods. All should 
b^ concerned that information generated from whatever source is of the 
highest possible quality and that any differences arising from the data. 
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• ft; V V/ be: 0 tailiti^^ and not the resul t # b f ; 

tatidti r <3ef initif^^MM^ f (Srences Aca6rairigfly> all ^edtot 

vV'' "a0con4^ty 4aauc!ati<?i)t* f^am iunity. , , ' / ' ' 

baJtsia standards are necessary for completibn of the Hi^h^^r ^ducatioft 
/ . <3eiieral Xhform^tion survey UHE^SlSVv^ 

■V : i it ha s^; become clear th^ the data ate not uis^Ble as Jn^ 

. beV expected*- f or ^na^^ arid planning because the data el^Ttvehts and their 

definitions ^re not used or interpreted consistently among the source 
level institutions. , The mor-e typical case is that institutioris interpret 
'i - , : ^talndards and' deif initions ^ f ^ oonvenierice and 'apply them for their 

own benefit or self-interest- - / 

; The earlier experience with the National Center for Higher Education 
Mahagenvent Systems Informatioa Exchange Prodedwres (IBP) force 
te-"emphetsized the imperative for standard data'. "Fpr^dAta collected 
through these lEP prbcedu^ to be useful in the deci;^ion ma)ci^ 
. planning processes in ^ education> conventions and'^pro- / 

\ s V cedures f?)r gathering and aggregating cost information:^ must' be uniforn\. 
Infoifmation thus arrived at srhould be through uniformly defined t^rms 
and tfie irep^orting and exchange of information should* improve^ co^inmunicatiOn 
'between the users and provi.ders of information at all^ levels.^ 

• . pata Standards are also necessary to link operational d^ta files at 

/ the institational level, f^ut linking a6 an pperational objective is less 
' important as t^e hierarchy of information builds from the lowest level 

to the national Ifevel. The state-of-the-art in management information 
. systems processing is toward the Generalized Data Base Management System 

which has as its underlying philosophy the-'* integration of cortunon arfd 
u^^ data elements among large data files haWng perhaps flisrs . 

^tt}ributes and resident Ata- For example , unlesjs 'ar sijnple a^ 
like student name, etc. consistently defined "across all files/ using • 
student name (or its coded equivalent, the student number) the integra-- v 
^ tion of two 'large files for research or management information reporting 
■'"■-'•^ purposes is; if not impossible, at least difficult- Howevary the provision* 
for commonality in the design of a data system is not in itself sufficient, 
*^ Ui)iless the initiators at the data entry level "fill the blariks** in fch^ 
.\ coMristent and highly specific m,^nner intended/ that is > common data - 

elements using common definitions — only theri-'can common and relatable : 
' information be obta^ined from the system at its. outpbt or planning and 
decision making level, ; 

^ Early attempts to formulate data standards and definitions have not 
been\ successful . Generally, reliance !has* been placed-^upon Higher Educa-=^ 
tion General Information Survey reporting system to suffice temporarily 
while the work of the National Centef; for Higher Education Management 
Systems, the • National Commission on Finimcing^ Post-Secondary Edu.cation 
and the activities among the several states t^hrough the State/Level 
Infomation Ba^ Task Force at NCHEMS^ i s''^ underway or completed, ^ 
Management information systems development and propqsed data bases have, 
out of necessity , continued without benefit of a uniform plan* Several 
large information systems are now installed or in several phases of 
completion nationally arid statewide tha.t prescribe data collection and 
maintenance routines' that "fit the system" rather than those that fit 
:* the. decision maker or the plah. Data processing systems have evolved , - 
^nd been allowed to become ^defacto standards without 'E^h:;gt inquiring- c^s * 

• , . to< what use. the information thu^ gathered is to be pat and to- what eojtent 

does the information relate and integrate with other present and' proposed 
'> systemis. TJhe superordina^te question isr, howe\>er , "what data standards 

definitions should encompass the entire^ystem of inf ormation^ " 
■}J<:^ ■■ ■ ■ . " . ~ ' . , ■ . ■ " • 
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^•^ ■ ^ 'iSl X&g^B ■ , ana universities :arer^^^^b def inition v .cpll€ig3.al entxtie^^ . . . 
• ^wferii^ '^ to be made by: cphs^nsu^ and whefce the cpncepti of 

;iuito^^ the concept of . 

a&^pilS^ Standard definit^i^^^^ bet^i<)r or-y^^ 

v^f&tfa^ with it the cdncfBi>t ^6 f ■ :.<$qiat2N^l :o*^ v 

TvjjUxJ^^ thl^s 4l8p^S8i<^ not, to rationaax9{6 th^" o ; 

:tieim^^^ ihstead/tp^^^m^ 
vliif idt^ preisent pxrkfcti(S^ s tajridard d4ta elements: \ ; 

Standard def initions may wbrk effectively. However ^ some comments 
about the colieg4:al approach io developing data processing and information- 
standards, is 'apj^ropriate. ., . . . ^' ■ •' • 

I The' coll&giekl dictivity is usfually too slow in the deliberation of . 
potential standards ahd theio: definition; Thi^ is not only a fuijction of. 
the dyiiajnics of, the cpllegial prpcess in general, but frequently the 
roen4>ers of l^e college undertalce significant learning processes 

before they are able to contribute to meaningful debate"*about' thi& mission v. 
pf a- proposedvsta^idard and how the resulting informatp^on will ben used in ^ 
the planhiji^and deci^ p^ij^oc^^ses. * , . r 

In, addition/ members of the collegium tend to function as a committee 
' seeking consensus* Where consensus is not achieved by acclamation^ the 
tendency is to regress to a negotiated position whlch'^is usually sub- 
optimai for, the purppsesS f or which the data stahd.ard is bfeing corfsidered* 
Eactj member of the coirei^l]am acts a and ^ings the 

deilibe ration his' or he^pWn views of tt^ env/ronmeht in which the standard 
is to operate eihd frequently, argues veh^flia«xly of 
standards which perpetuate "the status qu6 in their own institution or 
agency - ■ • ^ ^ * ' ' ■ ■ 

^ Proposed Pj^an for Action , j,; ' 

In this writer's view, the development and maintenance, of a plan for 
data standards must evolve as policy decision aV the highest rieasonable 
level of; aamijiistratiw overview, m of course, will 

: be a furfctibn of the environment in which the data standard ^nd the resMit-* 
ing information is to evolve and can be. either institution wide, statewide , 
^or national • ^ It should be understood, at the first order, that the develop- 

' in^nt, maintenance and long time .survival of a program cyf data standards 
presupposes basic and fuhdamentar behavorial change amon? persons^ at the 
data collection level and pervades the mana^gement^S^d administrative 
processes throughout the pntire system. Accordingly, the concept and 
eJcpected outcome of a pi?(?gram of data standards should be emersed in 
explicit policy at the highest level* 

A proposed structure t;p facilitate the plan of dat^ standards can be 
as follower . 

^ 1, Seek out available national ^standards and appraise 
each stai:xdard, it* s definition and it's representa-- 
tion as apprppriate to the particular need under 
investigation. Possible sources of pre-rdefined 
' standards are: " ■ 

" a) ' J:he numerous publications of WICHE/NCHEMS ; 

b) the Higher Education General Information 
' ' Survey (HEGIS) and other National Center *. * 
^ ' • for ^Higher Education Statistics (NOES) 

publications and procedures; ' . \ 
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J National Bureau of - standards .and' F ; 

: : ■ ihfbrmatioh Processing Standards publica- . v" 

^d) ©tHeif r:-* ihciu<^ing pub 

pf aacreditin^^ reg-ional and jiati^ 

: * '. coria^^ 

of iabor statist ijGS, (5.th^ 
and MUP/ NEA and the like. 

A thorough inspection of these doeuinents and publicajtiorus. 
will reveal that ajci^proximately 85% of the information 
.requir^ed ift the development of a reSpbnsi'bl^ program of 
data standards which describes the attributes pf an 
institution Or a system of in^tifTutions in terms of its , 
characteristics , its- faculty, its students^' its^ f i^nances v 
and its facilities , can be unifonrily described using 
available standards* - ) 

There remains the p;tobJ:em of developing and -agreeing .^.>: 

• upo n ne w s t ah cia r d s to mee t • t he un d e f in e d 1-5 % 1; wh i c h m'^ ' ^ \ 
not have been di^pvered throiigh the prOcedurea detec^ribe'd 
in the preceding paragraphs V In this instance, "-^^i'^L^f^^,^ 
important to involve the key decision makers and -us^s^^* 
of information along with appropriate technical council ' 
to^reach con^enstis <fn the unresolyed lot' of standards. 
While goai -convergence techniques and consensus reaching 
methodologies are available through such to^s as DELPHI, 
the fact remains that unresolved differences' may have to 
be legislated (or mandated) at^the highest level of 

: decision making in the •orgcinization , 

The a"t:tiyities' listed above, that is the inspection of 
available national standards and the development^ of new 
^ standards for processing, can be an extensive self- > 

* analysis about the infortnatipn gathering and' report:ing 
systems of a*n organization, A typical Case is: that, 
many items heretofore collected, that may have' been' 
defined'in the"standard manner, that may be mainta^i.hed 
in a hard copy file or enteik;ed on a machine addressable 
data base/ may b0 determined, through critica'l. analysis , 
to be "junk." In these instances, data thu^ collected . 
which does not meet the criterion for the inst^itutional / 
information program, should be discontinued, 

... . ■ ■' . /■ ■. ' ■ . 

When the data standards as a body- of technical? informa- " 
tion have been determined and appropriate definitions 

'applied arid their technical requirements for processing 
in the system of in^grmation established, the concept 
of the specific st^dard should be codified as insti- 
tutional or statewide policy. The institutional or 
statewide data ei-ement dictionary, data standards 

' direc;rtory and thdir appropriate taxonomies , sho\iRLd be 
emersed' irt" institutional policy along with the. implementa 
tion and/or conversion plan to imbec^ the program of ' data 
standards, in the Operational routines of the institutions 

There remains .one additional element which deserves con- 
sideration. That is,' a follow Vip institutional policy. 



; . "'v : •• ' ■ ^4 pi art that pre s or Ibes -that no addltipnar data 
, . st^dards may be propose d or jJisfed without, sfeekitig' 

^ ' ' - ' decision twcihg practice as; Jwras^^utiiiiaed in 

■■■ '■■ r\--Vv= -iyith :tfte- ^ateutdard':^^^^ '•■■that:; •fehe- ^aiidair 

- ^ exists and knowledge t^ / 
i : ; roittines arte hot now in coTOpliaiice»>^ 1^ 

; r ^ ^ . ' it is incumlSent upw ^ proposers - 

. V of data preparation entry routihes, and decision. ; 

* . , . 'makers to ^irs data eleroents exist 

/■ : : ifv thJ^'^^t^dard form and jcjefinitibn bef4Si^e -^irp^ 
A . ' ' ' ' new processing routines iWhich' manipulate data 6x 

♦ \ cfause data t<b be col iec ted and entered at the lowest 

-'-'.^y I- • ..■.;.ie^fei}/^^'' . ' ■■■ ■ 

■ S UflU» j:y . ■ " ' ■ 

: A' concept of developiit^pf Mt^gram of -data standards and theirV 
defiriitioilsi 1) that is imbedded first in institutional or statewid)E . 
policy; .2) that seeks out ,4nd wJgi:ees upon available national stan dar^ ^s; . 
3) t:hat then' sets the standards as operational policy ^pr the irisWtutiohr . 
:4) that^ i^^'c^ .operationally, and 5) that h^s appropriate f 611^^ : 

.up ^jSld audit procedures ^ will nidve ntertagement information systems and t 
computer technology intb'the^ "golden age" of usefulness in the planning , 
,and decision making processes in post-^secondary education. It should be 
"understood, however, that a program of data standards fundamentally , 
^ausea;br e,ffects the behavior of the members of the organization as 
well as the structure of infomatxon^^ f^^ and communications. A final 
cavition; woujld be that inasmuch as people are effected and behavior 
chahg'^ is likely prescribe^^ the analyst, the decision maker, and the * 
p61idy^^n^ comprehensive program of data 

standards is exp^hsivei to iniplement and may, require extended timeframe 
for impletrientation. ^ ^ * - 
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AiSCII - THe Data Alphabet That Wilt Endure 



RoMrt W. Bemer 
Honeywell Information Systems, Inc. 
Phoenix, Arizona, U& 



' ^^tii/7(kit^(^ts,a^ffaMjsfndisp0n$M^ Keywords: Alphabet, ASCJU character, code; ISO. symbol 

■ ' Som^Jt^^tkma^ reading MA/nmach^rw-encx^ ' ^ ^ " 

' ^ ti^ t^m not wnHen or prmM). ASCII (the^ ISO Code) 
\f . hB^l^y assign, csp0df^ti^fofexpansf6n<$nd^ ' : 

^^'^ ' lhhmnfinAnYomrdo(il0.Them9nytMl^$ofdolf^^ 
V worth ot ASCIt-tJASOd cOmmfinlcMtion 0nd computation 

0i^ipmont is tfw Hmst prepmd for th^ Ooming fields of / ^ . 

fWA«3rt%/ efoctrpnlc funds transfer, t$?d processing and ^ ' . 

phot^tomppsithn, the avtorfisted of^, etc, 
rh0'$iatus'andpfo^?ectsofthfshe&lthyl2'year-o^dare 

0)tp!ored. ' 



1. ASCII Is a True Alphabet 

Because ASCtttI] and its mternational identrcal twin/ the 
^SG GJpde (21, are actually called '*coded character sets'- 
V in the foftnal standards, I must begin by explaining why 
I use the temi **alph5lbet*' instead One reason is that, 
another Internayonal ider^tical twin is called the t o 
v WorKihg Alphabet No, 5. for the others, some definitions 
ar^ necessary. Even Jihough I dislike Webster's Third In- 
ternational (Sic) Dictionary intensely, here are some of 
1': the things it says that ''alphabet* means: • 

l a. Any particular s^t of letters with which ohe or more 
; languages are written, especially such a set of let- 
; * ters arranged In customary order. » 
1b> Any set of characters with which one or more Ian- 

letters (sense la), signs of a syllabary, or other 
. ^ basic unifs of writing. 

tf. Th^ alphabetic system of wnting, as distinguished 
" from syflahic, ideographic, and other systems, 
r ih: Ariy system of signs or signals, visual, auditory, or 
tactile, that serve as equivalents for the usual writr 
ten letters of the alphal?et. 
tiv A particular set of names used to designate the 
;^ in the alphabet (the pronouncing al- 

. ; phabet used in civil aviation), 
t jv •►^ cryptology, a set of one-to-one-equivaiences be- 
■ t^^ of p<aintext .letters andthe se- 

quence of their cipher Substitutes. 
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Are not ASCII and the ISO fcode actually alphab^s ir^ 
every suqh Sense? / 

In sense St contains letters, and they are arranged 
in the Customary order (but not collating sequfenck be- 
cause Qf the dual case representations of the letters} by 
the numerical order of jlheir bitrencodings; More thg(n one 
language can be wnttisn with it; as the infernatjon^t code, 
the most prevalent languages using the Roman alphabet 
can be written. Note particularly, in the official reference 
version, that provFsion ts made for the extra Scandinavian 
letters, located in the proper position (although the usage 
IS not the same in Denmark, Nor^y, and Sweden). 
■ In sense lb, it cdritaini^ther units of writing. Punctua- 
tion is therb/«es are undersfcQ(^and other common sym-" 
bols. Oiacritical elemepts exist for f orming co mpound and 
accented ietterSi thus bringing more Roman-based tan^^ 
gual^es within its -capability. 

fa sepse It itj,cferfainly does not have syllabic or ideo- 
graphfc characteristicsv So it is not excluded from being 
called an alphabet for these reasons. 

In sense Ih. the. encoded representations' are the 
equivalents. In fact, this is the definition of mo'st interest 
fa us. Note that after 90 years of encoding* (starting with 
punch cards f^ the'l89Q4:;ensus). Webster;s Dictionary 
fails to give specific status tb this manifestation. 

Senses 11 and 1j may not appear to be jaertinent now, 
but they are there for a reason^ and we shall return to 
■Uh^m.;:','-V ■ ■ ■ ■-■ 
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^Ml^^l^a cpwniprl$0 a tiass of itiatrw>ds to record knowN 
T ' .edgelor Irarw^itmi to others. To transfer knowledge we 
. jmistlrandfei^ mformation; to transfer information we must 
'^ansterdatft' , . 
^ ' " ;^ There arej^bf ooi^se, other methods u$lng baste ele^ 
mems at Wfllher leyeia of cdmpiaAity - sudi as ^yiiabf^s* 
r\ ^f*W^hs, etc, K<*vever, the primitfvj^ ASCII OSQ Cod^)^ 
/ %im exchange of data and infor- 

; matioh. it Oontihues tb tHithe standard because the primi- 
fives ar^ representabfe io alternate but related ways^ 

> . ft j^irrteresting toai?eculate what might have happened 

If forebeara had developed the phonograph o^ tape 
racorder writing with aiphab^s. Would we bea^ 
deeply \m ctatabanks as we are now? WouW standards 
h4v<^beeff developed fof speech aounds jn anafog fom», 
r/ ^i*^l^ tift^^^ to discriminate and remove dWer- 

^.er^Jfi;>jf^ars voices? Would Cohfuciua haVe saW 
that Qif^analoci pibture was worth a thoqsand digital 

^ One suspects it might be difficult to search such a 
databank, however. At least it appears that we do not 
have the<methoda.yet. For example, in reply to the Sen- 
V V- ate asking for information from the Nixoh 

tape$» the White House says that they have not been 

> ; dfasslfled as to content, arid it would take listening to 
^' vthem.irt their entirety^ In othe** words, a.Hnear realtime 

search - and we know how ineffipient that can gat as 
' databases grow larger. 



3. Why ASCII Survives and Grows 

My periwnat history or view oMhe developmem of the 
ISO Code and ASCII 13} tells of millions of dollars of 
careful intemational effort and planning spent In its tte- 
- atipn. But thai IS minor, amortized 
inveateil in; communications and conip^ equipment ■ 
thatoperate via ASCtl. it also tells of the IBM code called 
EBCDIC, a re^Mlt (according lo Fred Brooks, one of the 
chief dasigrtars of the 360) of forcaj: announcement be- 
fore ASdi penpheral equipment could be compfeted; Al- 
thodgh the ^ was sakf to have ASCII capability, it was 
never realizted in the software. 
/ If computers, in substantial portion, do not operate in 
ASCII aa native mode, then w.hy wilt EBCDIC not be the 
survivor^ Many people, both in and outbf government, 
have blithely assumed that EBCDIC will and continue 
to invest money m software and operations based upon 
EBCDICII4) Thay are going to: l^e very surprised, be^ 
mui^B IBM knows that EBCDIC will eventually be subor- 
dinate! 15] / • r 

: Why? Because EBCDIC iS'^pt. like ASCfl/the result of • 
meticuloua design. ' v 1 



, it would a()p0ar th^t n<:^ sln^le/comjwtor^dode^ csabe 
compfeteiy adequsta, ar)d,thst insistence on a dbde 
for all purpo^ wpqid be counferproduotive. Aathar. the 
Fadaral Gdv^mr^t *oard^(W<imix^ th0 benefits to b^ 
adcrusdtrom taking advantage of our growinii technologic 
cal ability to ifva 4n a rnultM:<kle world -.'T^^ 

* In ASCII, the controls are W jodated in tha leftmost two 
. columns. It fa contpact extensibfe, expand&te, ahd eveh'^ 
subsettable. It can groW easily intoan S-lblt ^e (expand- 
ability), or into 9*bit8, 1,0- , or anything. At any level of byte'^ 
size, it can tje extended to encompasa alternate sets of 
charact^^; keeping tf^ same C9 
pages can ba su^ituted for the Other columns. The 
methods for e)cpan^on and eifderision are also itanh. 
dardiied^e;?) Sets having Wfici<Mr)tup^rimybareg'(^^ 
ter^ for intemarflonil usade, via the Fr^tftch a^darda 
body AFNOR. which hoWa the secretariat for interna-* 
ttonal code standardization within ISO TC&7. The vehtele 
for doing this Is the ESCape chai'acter-fe} Various 
pages are registered witfi unitiud SSCape sequent 
ces.I9.10l ^ 



4. Code Extension 

In the extension prOcedurea. the existing 7-bit ASCII ts 
divided into <^trol and graphic portfons^^ first two 
columns of code V the c<!)htrols comprise the Co set: ■ 
the other six columns -the graphics comprise the Gd 
set The extanded set first removed from basic ASCII is 
similaily divided into the CI and Gl sets: Obviously such 
sets could be adjoined in the 8-bit form, and the OSSR^ 
n 1 J and Japanese I12J standards;are excellent exam- 
ples of so doing. 



4.1 Extended Qontror Sets 

Cf sets can be, and have been, designed for many pur-^- 
poses. The one furthest progressed to agreement is that 
for softcopy consols, for CRT display screens [13,14]. 

'V.- The major difficulties at present are m iislng the estab* . 
lished /obntroP characters with devices that had not been 
invented atJhe time the code was; Or in extending the 
'graphlc' symbol set to meet new applicatjoh requirements 

"[51 

Work is continuiog in both ECMA (the European Com- 
puter Manufacturers Association) and ANSI X3 to gat 
agreement sufficiewt for final registration. The original 
work of X3L2 was for softcojpyjcontrols^ be ih an ^;r- 
panded sei (8-bit code), but that is presumptious. 
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ngiir« iw CX>BOL Character 



Flflttra 2. Fortran Chara^er ^t 



Bo- 



4.2 Extandatf Graphic S«ts 

- (31 wt8ai»fw^alt»8.4S^TDW/4/l hai tabled Draft 

. -64^21^ «ftrf&M«B«84i2e). We may presume «ie latter 
lalofeWwtth/tll. WndW study jare sots for itwtN*-, 
ntt^ ohirabi^arkif trie African languages. Proposals 
%1^r«^een dolk^ for such languages as Arabic. Kata 
j^^^^MHLkiii^^ for a 01 sat to be a 



ISO Teohnical Corlwilttee 46 (Obcufflantatten). m its 
Subodminlttee*4 ^Automated Documentatiorj) has a, 
Wl^ aroupon WBi|jogratt% codes. Ms flrsjcandftiat* 
;tdf:tti«ir»tlen a» a Ct wiJ^trol setfls* "* '-^^-^ 

ir:0fia;T»V»Ci8er_,, 
v^-^j ^'a^lrwt«tiorrr<»rrtfb^ 
'«rK»' controls; i^tf sjSii^ d^K^.--- 
shoutd be giver».tJwe10<pr.i©^oW^? 

®2S^it£*!S?!L, be^^ih^SIS^'' of mTbii^rGO '^t 'of •As8h: IrMleed. 

forn.weK^.^J|op..i;^^^^^ ' '^iScSJ^tSSSseenth^a^^ 

ral lartjjuab^ ta^^ 
(CkMTiputera iufid Infojtna 
autTKHtty 10 

guages/Tha Woii( beari^c^^ 
ODBOL (figure Fortran {flgi^^^^ (figure 3)i and 

RL/I (figur^^ 4). A table for APL la being constructed. 
ACGOL ^wte different proWemitie] 



^^wacterM^ther seta could be envisibnedfor fielda such 
9a process control , animation and other graphics appHca^ 
tiona, lowing machine, etc. Do ypu tNnk the last one 
far-fetched? Singer has already announced a machine 
wHh a microcomputer, and Is there any reason tp thinfc 
that futUf* model* won't use ASCII characters. In a hand 
catoirfator typ^ display ^ to tfve Instn^^ 
available? 
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I^QMri 3<BASIC Char9Ct0r Set 



- Cm my be twpted to tWnk of thW not'a3 Gl sete 
iHJt mth^r 08 8ut>86t8 of ttie GO wt, 9tdndard A§pll. But 
f*0^» thirt minor waygv pBrV<:uK6af^ 



«i»l}(K^ ASCII. So^ pertiaps the Q1 status is an 0a8/ 
Mluttoo. 



4.3 Tha ItogMry NNrthod 

iitak«9 applk:a^ to AFNOR, actihg as aQent for ISO 
TCd7/8C2. Ap0flcalton3 may be for graphic sets (G1, 
ali^, G& or Ct ocmtrol sets« a singie control character* or 
«cdd0mqiMng spediU^b^^ approval pro- 

oadura; > defined in fio]. A unique ESCape sequence is 
assignM. n (ahere that deflh^t|ons // am;l //for aiphat)et 
beoof^ 

to any foWpM*ig character before tentiination. becomes a 
niW fof^^^tt^^ alphabet, in one- 

tpK)rve equh^ Thus all of the world's symbol and 
aiphab«4s may be uniquely for interchange. 
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I^re 4. PL/t c?haracter Set 

s. How IBM cati and Will Use ASCII 

eBCOiC is a sparsely settled code that utilizes die 8^ 
capabHity of 256 characteni ineffesc^^ 
«equehce{a) are rlc|t easHy derlyable from tfie humertcar 
vatuee of the coctod fepreseinattaris.;^^^^ 

far,* 1^-.!^ ^4.v^^^.. .. .. ' cifirinot 



be extehded by paging, as ASCII akttl It has only one 
redeen*^virtt^-<Mie^ 



«rds! (See figures 5, 6) \ ^ 
' Ths knaresfing obsenn^ 

each hava the sama symbol sat and If each meet tha 
raqulramem of no symbol Bfnbi^^ 
tarn (rio dusts), than aulornatic contsxt-fraa translation ba^ 
tween tha two chamctar 6odes If a irtv^ 
operating cost of translation (betWsen two fluch chsractor 
codas) conoonrantly with preparing or accaptlr»g an inter- 
chianga message is trivial In today's systems and will W 
more so In tomorrijw's LSI machjnes/*I51 
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?yfiSC^ ^8 inpiit'putput or 




i ; ;Dpi^i^;^hi^^ data or >^SGll. 



jifitpe irr ASCIJ; My tirograrn says 

v:tiwi^ batore att0fnpting to 

-Utsfrwctfori con^^^^ the er>tire updated file to ASCII 
automk^ stored, 
; feasi)?le- techrt^ $6me sighs 

r^ w^^ processing! and 

V < : : phqt(x:ernpositi^ 0. Evans 

V^-liS^er^ ar|^ to use differ- 

■ / . jng oo0Bt tri Aff |9fin^f icbn tpiF^i&$^rt^^ different graphic 
^r-r.^f!^(d6B^in particulars ihe^de^ devic^ss. ^ 

V |*iic^ and fnteractiv© dispfay$, reqiiiires : 

■ /^v^i-eat^ 
; ■ . ippfe^ 

\ irVa^*or 3-bit dpda: Thus, specifiq ci^de? (of however many 

: : biti a to repre$^nt a symbei) mlight w^ll be deve!^ 
.^Ojp^d f^ 

1 ^ parttjr checkir)g and'recoghfc^ 

. ; of'^^ pregr*Timed knowledge. • . > ; 

; Note lSM>ftfni and conir^ data : 

cbntroiproceduresjbe bit-transparent and not byte- 

: "^^^^ architectures haying the fiexi- 

: 'vbility'^dvi^ struc- 



v^eyen afteKthe' system wa$^^ * : / 

■ ; . Note SDLC and SNA When you are going to be 
comrnunications-oriented. and even run a satellite 
, systenrifrvvhy object to using the ASCII code that a// 
;: confinriunicatic^ns i^^ on? - "^ . 




'^dcocted alph9be£,:A#(a single standard^ it enabled pri" 
vate data to beoome publics ^enever tbW ttf^rdeairabre. 
(i^;^ privacy 

ttea^tidna 



A. 



5. 



After twitiveVei^ 
the seal of approval on it :(vi^^^^ 
it wiir be thei undisputed urw 

^and;lingul8t;\ ;>'■■';:■./ v;:'';-v^^ -.y;.-.-: -y;;; :>v-. 



■ ._^jr>ifbrrnati6r)Vi^ ■■/y^J::'. f.''-^-S-' ■ ■ 

jnformatipn prbceswrrg Irrterchange-* ;^ * : ^; 

R.Wieefiner: 

Honeywell bc^ 

Feisleral: iriforijnatibfi Standflurd^ Put)l(c|itiian 7* > 

''irhpfSmi&nt^itiba^^c^ 
/.aridYiBlated.hiecfia ■standirds''-'v':;>:. ':y\''r.,.:r]yr:':^yT':^^ 
B.O-Eyari?, lettei; of lef 3 ^uft^^ Cha^ ■ 

man - F^ederai inforfnati<>n Proc^sirig ^ 

AfMSI X3,41 1974V "Code^xte^^ 

with the 7-bitcw^ crtaract0^ (ANSJ code for ihfOrv 

■.m8iiion;'ihterchar)ge-*:;-^^ /'^v; ^^vrf ,.; : • 

ISO 2022 -1973.. CkJde^ 
;■code'^;_:>■;.■,■;;■■■V^ ■■••^-■.v/ 
Ryy;Bemer/^E5capeva prop^ 
patfbility' ^ GbfTimun 
RcW,BiBmet; WOrWngl^ 
ISO )r^mfner)dati6r>$'Vf9^ ^ 
■ISO 2375^ 1974y ''iPf6c^ 
cape seC{uences" . \ . 
U$SP *State St^nijjard. COST 1 3052^i67, '^Computers and 
datajtransmissior> equiprneht alpha-numeric c»des'^ 196^^^^ 

Japanese Ihduistriai Standard^ Code for Infdim^itioh inter- 
change. ;^JI$CirVC62 . ■;• ■•• • 
T.Q.Holtey fimd&HCIamoh^; 
well Corriput J. 4. 267-^ 
ANSI X3L2/ 1499, "Proposed Amencafi nationiBil standard 
- control characters for an 8-b1t c6de*\ 1975 Oct 10 
I SO/TC46/4 / f N54, "the Sj9t of specific bibliographic cdn- 
trol charactiars". 1975-08^12 

ISO Third Draft Proposal 1672. ''Hardware representation, 
of AtGOL basic symbols In the ISO & aryd 7 bit" coded 
character sets" 
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T^chntqiifts 5ft Developing -^^ " -Hlj'i*.,^^ 

Standard Procedure? for Data Edifthg p - ^ ^ ^'^•''^'^ . i^*^^.^^;.:^ 



GeotgeWu Covltf 

Au^omotiori hdustirlesi. Inc. 
Vitro Loboratortei t>fvis|on V . | 
14000 Geor^to Avenue 
^^Slfver Spring, Mciryland 209T0 




empl 
process 

tive octivlties in support of dotq procassT 



Key WorcjJ: tibcumentation/PWYSCRlPT; pro^^ ^ v \. 

- - ■ ■ - . i 



Machinei cah process tremendous quontUies of doto In minimol amounts of fm»r but the quality of 
data Js stiH subject to the original- 0>.iom-. goAage in, gdrboge outf Advances .n the art ormachme 
edUi«, have alleviated one part of the problem; not solved it. The necessity of some human rev.ew.ng 
cZX i^P«»/outp"» for the purpose of .volidating pcctiracy is still wHh us. Humans ore-hke rnach.n^5 
In one «pect if they ore to £ seething they must ii£ told what it is they a« to do Ve^pl m,tn.ct.ons . 
are often suff cient, butln mo,t coses, .on organized ond simple written exposition -s best Th.s pa(fer . 
p^senTs a^oppr^och ^ed successfully m^communi^oting o^stondard procedure for the ed.tm, of sc.ent.f.c ^ , 
doto te non-tclentiftc oriented editing F>eWjnn v V 

In T 970 Vitro Loborotories assumed the responsibi lity of monoging 0 large doto bank of chemicol 
research doto on tumor chemotherapy. While the company staff hod ac.tumuloted an impressive bock-. 
. 3d In the monogement \f fechnicol data bonks since 1 950, th'is pa.:tjcufor opphcotxin wos to be o 
STw experience for the ossigned task personnel, The data came from a W««P 'c'ty of sources around fhp ; 
woTld with wide varlotion tn doto volume, accurocyr and skill of fhe Mo originator The new o^l.co- • 
Mon r;quirtSd current processing of a high volu,„? of discrete items of clinical do^awh'ch had to meet 
acuteTondords of occurocy ir, volidotion and input Lep<fration. the high stondord 6f doto input^ hod to 
be ochieved at all.ttmes, even when turnover occurjjid, due either to promotion or tennirwit.on. 

The computer programs embodied very sophisticated editing routines ot eooh step ot tife fTle up-" 
doting onarep;rt4ng p«>ce5s-, ondthe system was batch-processing oriented on a weekly or bi-weekly 
"SSle ThVrefoTe: although error, in pre'-processing editing would r«nnolly be re.ected somewhere 
olong the line', it would be at leost two weeks/ bnd sometim.es four, before error correction could be 
acc^mpl' hed due to some.types of errors requiring reference bock to the originator [or correction |n 
'turn, this delay wouldJurther retard the recording and reporting process,, creating timing difficulties in 
oii on-going research project. , . 

The solution, of course,, was to investigate, stondordize, and document the pre-pro<;>ising pro- 
cedure - m occor^plishiog thelnvesti^tion process, the onolysts were aided by interviews with employees 
ond supervisor, alreody ^rfdrmi=ffg the tasks, advice of the programmers developing the progroms, pnd not 

■ ^ ^ , 23 ~ . ' ' ' covin- 




SS^^^^^^J'^*?^^ Well, if you have«ver redd^ bo4^ yoU dUcei>; W d ^iaip' of ■ 

^ - - V 

°' ^7*' ^^*'°"^e<="^^^ to complete q job .- TKfere^are fbwr basic poirts >6 each PUYSeRrPT ic^^ on > 

P'?««%';8 you wIll s^^ An actdrS home tgf^qrWg : 

V faertf If ies^oph step +o,be ^ok*^^ accbrtipl iih iftg th6 tci^aJ j^b^ the octf^rf w6p} ■ 

:,;V;tf^pct,onyi^ 

i v:: ^'?^*;?***^ caf>He vsed ta describe in deta?I IW^ir«sf 

. V -compn^ot^d t«M ?n edtt;ng dato; or rn accomplishing odmini>tr*tive tasks; A: glance dt d^Ompli^^^^^ 

; V 4 impnbved With prbctree^^ withpwrf necessarily being cpi^^^^ v 

. - Thw preparation of effective procedures requires stondordizatibh of fomiot and content fcefore 
>v a^'^^ initial effort will hoye to be Wpeat«d iHt)rder fo achieve the expected resoits. 

. : . B««:t5mns ru/sfteTTiade'^ i^e., should it b* oh special " 

nor even d0sirc*le), whose sigmiturW(s) shd^ 
i^^^ Whot dre tb^ i'eeior*^-^ ■ 

; .f^ Ptocedures prior td fM;bli^ Tfee decisions A» nbf effect cdn- 

: : ^ W fhey d^ ^,^^^^ ot^i:^^^^,^^ : 

.:^pery.^ them, or octuolly use therh ih dccomplishing the lob . Ut's say ^ight 

V J?'^^ ir*^^ supervisor is flot actively involved in some way In tl,e devetdpmeht of a procedure of- 
, fecttng j^^^ procedure hos no future. Conversely, the more active the supervisor, the 

, ; better the p^^^ ond the more accurate and useful it is on the fob. :, v -^^ 



r /[^l*^mri£s\ie H.; The. Ployscript Procedure : A New Tool of AdminisYrotion; New York- 
K:-- X>fftce fyDticatianvT96? . — - - — ' . ;^ . . ■ -■ ; 



ERIC 



r«ac>ionvyltl be fhat 'W hohhof:!, ^lr« fo «^ 

a ^rt,e empioyee in the'^roci^^ 

' barrajsment/but will serve to clorify ony areas of misunderstonding. ^ ^^^'.'^ , ,;;.v::,-.^^ I 
^■■■•■■^^■^^^11ii£ptfew.^^fhe^ 
-^.^ oli bu» n6» m tbe prelirmnaryp^^ 

V he%ceda. sficfc^ th^posftive ^roach.: Tkere^ Isn't or.y n^d present the v^^ . 

ZlZ^rtellwhyltiswrong^^c^ 

^i«t try ttTfeve the « at the wdrk stdtion^ not thru d.scuss^onv Modify the p~- - 

^^Si^reKci^vOndsec^^ 

> of ^.^Ible- improSerVts ih-the prbcess,;but ie iaref^f . Unl.ss spme rc^rt «osfs b^^^ 
■:s^vJ«r,;th;se well mepnt suggestions wM^ 
' r4»y«ibfefor geW 

; ' ;they will fWver be trT^HeAented. v 

:■ the supervisor that HW ond the octor (employee) read and discuss the preliminvy prO^ 

bcedu« tSether, cmd leave the procedure wit^ 
J>8rticirla^y '^rify the occuracy o ony examRles of ^lata fn the text, and of the exhib.ts. 
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:^ eoyf^ were described in ^ procecfure, reference xioi^ld be mqdc ta the appHcable dm^ 

■ ^ quantify ondqudUty of worfe^r^^ 

■ If cMiyorre wdntexJ to, qnd otfimes fhey did; >Ke ptxj- ^ "i, 

Cy^m^ opened bet^e^nciiitp^ 

■ V this wos - 

;;b^se^ the socceii^ effect c<iUsed expansion Into oretw^^^^^ Standard - 

; : pr<>cedui^s ww^^^ almost olUf the ddministrafr^ 

particularly in: those orcKJS where drffi cutties were expejy erv<^ed. This is, no/ to isuggest tHot procedui;ei' 
V :are ^ replocemenf for sup^frvfsion . They are really only on tifde and o guide to doing o spec if i<tQsl<. 
: :Tltey;do not in themselves cause the {ob^o be done, nor xfone oh fime; ridr to be^ 

. ' - - V"^' . ■ / ■•-■V';' ■■ry^--^':\"-;r^^ -.^v:' 

V 1>reparatlon of pnocedvres o one-shot task . If i t is to be effective, It ri^ust be continuing/ 

: V . 

sider thev exhibits whi <:h occompany eoch proce^ciore . At firstn t wos ffiovght tha%the W c^^^ 
:<sv*^ferehces, but not so. People do; not like to thurttb thru pages to look at theireferencec} exhibit. 
' Al^;& |ittle>l^^ vvos diffiiivlf to acti/olly^^ ffalds ; 

- r^ferre^ to by. the procedure o^ifw? e^^^^ Af %e 

^^v^sOrwtim<> We. did tb^ ferm coold bi^ ir^^re ^^^^ 

: , riepdl ly identified ^go:inst the procedure if therer >yas; o pictujre of It, rather thon i ust o reference by nbme A 

; : /. There wos o very importont foU-out from tKe preporotfon of prx)C€^5jur^s wKicb hod not bepn cbn-. \ 
siderecj when the tosk begon. A greet amount of attention is norrnally mode to the documentotion of the 
o^^liY^f^f^ M progroms in the system/ ond to the computer operations necessary to njn the system. ."^ ' 
When we completed the task, we had not only documentation of this type^ but «^ual ly detailed fnfomiq- 
tion on the odministrotive tosks which were necewory for con^^ the existence of 

. this t>1><^ of dbcum is essentlol to the cOntihuotion of on on-^going system upbn the trooifPbr of r^- ^ 

sponsibi lity for operotion. , ^ - i: 

/"^^^^^^ found to be o very effective method of directi rig ond cohtroJ ling * 

monuol editing of I Evidence of this Is thot- 85% of the total number of errors in doto reported 

from air sources were discovered during the monuol editing process. Contributing to the overall ef fee- 
tiveness of the system reporting vy as that the editors were able to correct 85% of bif doto errors they en- 
- .CQuhtered usiiig the techniques embodied in the procedures^ with the reftio I ning 1 5% hoving to be submit- / 
vted to higher' levels of technrcol knowledge for corrective octlor^. The finql c<^nc fusion of system , V 



■ '-. /lone abes Bot niakeo summer, so the success encoyntered m this exomple <bes not ptoye : 

■ latAtailfS fam,olly- .ntten .,a,Gah erocedu.es will «>lv* oH simfor problems. How^ver^.t 

aSS^Ss* to system and dio bank monag«rs ar^ther4ool for utf zptfon m thepr^lem solv.ng pro- 
t^^^^^ o greet 4.ol of thought and care- -> grven to Jhe ^^ f^^T^^^^^ 

- tteL.entp^oi>so>hotv!sibUTty:roprog'romcon.plex1tfeshovd . 
. tmXs H co^ be equally worth«,hlle to provide .the same thought and core to the f --ntc^^^^ of 

; the>nuot operoHons Which precede and follow the computer proc6ss.f,g portions of a total system 
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: 06tR>T^PHS PROCCDIIRt ' 

.^%*= :: DR.&t>'cd?jTROL. PACKS IN WVQ, ' 

. it3mm OP,.' ' ' '. . 



6«»cU*».-;. 4-2b-72> ' • • . .. 

Svt»<t«d«ii 02. 13-1 «>•♦•' ' 7r28-€9. 
1>09> I of 7 ' — ^ 



1. . l»URI'OSE; 



n. 



To establish the procecjures for editing tn vtvo Control 
extraction of data for coiriputet processing.- . 



:s and fd: th§ 



Ja vJfeS Qpntrol ^Q^. con^is'tiiig of a Check Sheat ftk Editlxig Control Pa,cJ;s, 
.d.Scre^^iing Oontfhl Record, and the required numbarlbf Screening Test Records ^ 
-to b^ok up the rtumber of test? beihg reported pn the Contfol Record, are used 
to report In vJsio tegtjr^sults. ' Tot each experiment, t}\e tdentlfylng information 
and test results for the control group arfe recorded on the' Control iRepo^d and 
for the test group on the Test Record. Data keypunched frpm the source 
^<^ocumems and use4 as Input medla.to the Master Data B^-nk to gerrfera^e a Test 
IJe9ord on agnatic tape far each^est. fond as a means-fKjlssemlriatlng test 
resets to suppliers, s(Sreeners>, and st^tff^ These rec^ds of testing are . 
mlqfofUmed apd indexed for future retrieval . 



IIL 



EXHIBITS: / 

Check 5heet for Editing Control Packs;/ Form ; 1324 {Rev, 9/7lV 
Screening Control Record, Form -1157 (ReW 1/72)^ ; 
Screening Test Rec^d - In Vivoi Form . ;1 158-1 (Rev, 3/72) 

^n.Vivo - Svvival Systems Only, Form 



A; 
C. 



Screen^iig Test Record 
^ ^ -.{Rev. 2/72) ' 

E,, Data Problem Resolution F<»rm, Fonr" 1374 Oo/70) 

JPv EAM 'Section Wc^k Sheet, DP-6 (8/68) ' 

(5* Dally Control Log, DP'76 (9-69) 

H. , Week Numb^ Matrix 

I. Nv^n^ic Data ..to 'Alphabetic and Alphanumeric Cbde Changes 



11S8-2 
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Chemotherapy^ Project Manager 



mumm mmm 



Past 2.'^ / 



c RajftPonstblUty 

^Dot^ Processing 
Assistant 



I 



Action 



Receives Control Packs from , Project 
Point-of*-Entry. , , 

•Checks Control Packs to ascertain IE there 
are any being tetumed with a Data Problem 
Resolutlbn Form at jtachj^d. Seimrates these ^ 
and^, r * ^ ' ^ 

a. ' DiBtayhes oive .edpy ttf Data T^toblqira 

• Res olution Porin antJ ma|clxfes^^^^^^^ ; : 

suspense file. De^trp|f| suspense 
copy and' fWe^ completed copy- • / - 

b. If punched ^ards were recei\/ed from 
screieiner,' pulls these cards fP9m^^^^^-^'^^^^ ' 

' suspense and corrects. 

c. Processes the§e Control Packs to Step 10, 

F!rfit^ Chork Sbc>pt anaiir>?;+ Cnntrrkl Record and . 

Test Records as follows: . ' 

a. Checks Column A of Check^heet ; , ' 

( ' 1324) to ^ee that SCREENER, TEST 
' : ^• SYSTEM. CpNTROL NUMBER, and 

SPECIAL STUDIES (if applicable) data 

fields are completed; : Verifies that data. 

in Column A of Check Sheet 



cot A 










:l 


3 


l^- ■ 






PS 


5 


y 


: r>iouf 


lUMO 








O 








Urn 
















TOTAL 






3/7 1/1 L_ 
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E^atM Processing > 
^ • Assistant' (cont'd. ) 



is in ajjreement with corresponding data 
on Control Record ( U57) 



MOST 


TUMon 




CONTPOl 






INOCULUM 


SJT6 






X.TLWOR 


o 

1 


2 

3 


r 

3 


J5 


I 

5 


J 


7 


' 1 ' 


■0 


3 


/ 

12 


/ 

13 


u 







■''■>.'^>ji 



and' Test Records ( 



1158-1 and 



1158-2) 





TUMOR 




CONTflOL 
NUMBEH 


j 5iTf 


0 

1, 


2 

2 


P 
3 


• 4 


5 


3 

6 


0 

7 


S 


y 

9 


10 


1 /■ 

11 I 1? 



b. Verifies that data in Section II of Check 
Sheet 



It.. Check and record in Cai. Q djty /or*et?ch nem 
Conirdt status code Iftecorfl. uns^jt cod^s tn red) 






1. BacteriolbQV 


— ^ 




2. Number of deaths 


o 




3. Number of "No'takci" ^ 


o 




4 T/C positive control - 








■ 4.^ — - 











corresponds vyith corresponding data 
field^ of Control Record ( 1157) 





1 





,NUMB£H 0 




■ 


AV fVAiUATlON 


















o 


q 


o 


o 










0 








>4 













Records any discrepancies in Item V. 
PROBLEMS, of Check Sheet. . 



V PROBLEMS Pit?d<e \\s\ mtssmg or »ncoM«ci informat»on 



1374 # 



If more^than one pigo to Control Record, 
writes "DO NOT KIlYl^UNCH" on additional' 
pages. (AU pages get microfilmod. ) 
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6^-58 



Data Process ing 
Assistant (cont'd.) 



4. 



5. 



b. 



c. 



Verifies that all datalfielcjs on the Control and 
Test Records rectuirlng data are complete 
(makes all corrections in RED-baUpoint pen). 
Exceptions: 

a' Negative i T/C and Positive Control NSC- 
Number on 'the Control Recoi^jftriay be 
blank. V 

If a suiWival system [parameter ^2, 3J. 
Tumor ^valuation on the Control and 
Test Record may be i?lank. ^ 
M *'M" Tumor. Parameter, Inoculum. 
Vehicle, Route, Tumor Subline, Number 
of Animals, Deaths > No-Takes. Cures, 
Control Status Code, Standard Deviation, 
Body Weight Change, and Average 
Evaluation may be blank on all records. 
If Control Status Code equals five or . 
the Test Status Code equals 33 or 34, 
Vehicle, Route. Cures. No-Takes, Body 
Weight. Change, Standard Deviation, and 
Average Evaluation may. be blank on all 
records. ,^ 
e. Sample No. may be blank on Test Records. 

Checks Survivors and Comments fields on 
Control and Test Records for screener' s 
annotations, indicating that an animal or 
animals were missing. 

a. If no animals are missing - proceeds to 
Step 8. 

b. If animals are missing - paper clips the 
appropriate- page or pages and forwards 
the Control Pack to the Quality Assurance 
Officer for review. 



d. 



Quality Assurance 
Offioor 



Verifies and makes corrections' if necessary to 

the following d^ta fields: 

a. The Number of Animals must eq\i<^l the 
Number of Initial Daj||Animals if j^rior to 
the first treatment dl^.an animal is 



m 



isslng or a death-occurs.' 



4 2 
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OPEMTI0NS PROCEDURE 



HumUr. 02. 13 -2 

>P<i9» 5 ol 7 



69-58 



Toxicity JDay Weights: If ^ mouse dies 
or is'missing on this day, verifies that 
the total weights are for the remaining 
mice and ^oj the original number of mire. 
(I^a mouse dies or Is missing after it is' 
we^hed, the average weight must be 
M • subtracted from th6 total weight batch . 
weighed. ) 

Returns Control Pack to Data Prooessing 
Assistant. ' . / - 



D$ta Processing 
Assistant 



Data Processing 
Assistant 



If problems are encountered in editing: 

a. Notes them^ln Item V. PROBLEMS of 
Check Sheet. ^ 

b. If necessary, prepares Data Problem 
Resolution Form in five (5). copies .r:^.' pulls 
one and places in suspense, attaches 
cthc for-TTiS to Ccntrcl ^^ck« 

c. Carries Control Packs with Data Problem 
Res1)lutiQn Forms attached to Project 
Polnt-of-EnUy, . 

d. Logs out Data Problem Resolution Form ip \ 
^Program Analysis Branch on Daily Control 
Log.; 

• i - 

For %those Control Packs which have been 
received with punched cards and have passed 
editing, proceeds to Step 27. 

If Control Packs with cards punched by screener 
have errors In card?; notes in Item V. PROBLEMS 
of Check Sheet. If errors cannot be resolved 
internally, proceed^^ to Ste^) 6. 



U. Prepares EAM Section Work Sheet for keypunch- 
ing for Control Packs received without punched 
catds which have passed editing. - ' 



10. 
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Keypunch Qontj-ol 
' Glerk 



Keypunch Supervisor 

Keypunch/Verifier 
Operators 



12* Logs out Control Packs to keypunching; 

13. CaprteTEAM Section Work Sheet and Control; 
Packs to Keypunch Section. - . ^. 

14. Receives Control Packs and EAM "SebUon Work 
SheeJ. ' , ' 

15V Logs EAM Section Work Sheet Into the Data' 
Processing Log Sheet: 
' a; Originator v 

b. Log Number 
• c. Job/Sub-job Number 
d^ Department 

e. Time In 

f. Approximate Number of Carcl$ to bo 
^ Punched. 

16, Enters next consecutive Log Number from 
sheet onto DP-6. . . 

17, Gives package of work to Keypunch Supervisor. 

18, Assigns work to KeypunchAerifier Operators, 



19, Punches data^nto carcjs and verifies in 
accordance' with Keypunch Instructions 

02. 01-1 ancf .02. 02 -1, 

20. Forwards cards an4 input^data sheets to 
Keypunch Control Clerk. 



Keypunch Control 
ClQ^k 



21. Logs completed work in the Data Processing. 
Log Sheet. . 

a. If done same day - enters time out in 
original entry. 

b. If not done same day - •titers new lino 
; of data using previously assigned Lc^ 

Number. ' ' ^ 



33 



Gov Hi 



4. i 



Keypun<^h Control 
Clerk (cont'd. ) 

Keypunch Super vis or 



Data* Processing 
rfkiSistant 



NIH Project 
Point -of -Entry. 



''Assistant 



tC7 



Ni»nb#f^ - 02/13-2 Proj^tt: 



V69-58 



22. 
23. 



28. 



Forwards completed work to Keypunch 
Supervisor. 

Verifies that puTichfng and verifying have 
been completed in accordance with, Keypunch 
Instructions 02. 01-1 and 02,02-K ' 



24, Places work on job pick-up table. 

25. Picks up completed work^'at Keypunch Section. 

' 26. Pulls EAM iSection Work Sheet and places in 
completed box on job pick-up table. ' 



. \ ■■■ ". ■ . ■ 

Logs in completed k^eypunch woVk on Daily 
ControV;Log. Turns work-over to Data 
Processing Assistants 

Edits cards as follows: 

Checks that ther^ is one card with a "1" 
in Ca^ Column %% •and one card with a 
'*2" in Card Column 80 for each Control 
Pack. 

Checks car^with "3" I9 C^rd Column 80 
to verify that there is one for giac^ Test 
Record. ■ 



b. 



\ 



29. Places control and detail cards In /'CURRENT ' 
WEEK PROCESSING DRAWER" 'for daily Pre- - 

. Validity Run. , . v 

30. Places Control Packs in hold for weekly ^ 
microfilming. ^ 



J. M. O^Connor, Analyst 



4») 



Covin 



34- 



EKLC 



gXHIBIT A. 



1? 



S5Ti*^"^^Sic"o.ft^^^^^^^^ ^•cordftobi^.und^.fmv. j|br«,»».U column C. P.ocii»^ 



COi A 



Oy^tfoi No 



o 


a. 




4 
















tOT*L 





D«t« to 

Keypunch fouhfy 



^ CHECK SHEET FQR EDfTiNG CONTROL PACKS 



3 A7 / 



Ftease. check the ttems.listod t«low lor accuracy . 
Initial.ar>rf apD<oDr»3te coiumn !0 the r\gtM 

1. A. 1 CONTROL ReCORD'AII Information fiMed in and 
correct 

2. NSC^numbers (MOST AGREE WITH TEST RECORDS) 
• 3. Calculation check . 

a. Av, Evaluation 

b. Body Weight Change: FinaMnitlai Day 
4; Positive Control 

a. Total Tiimor Evaluation 

b. Average Evaluation - 
' c. Body Weight Change 

d. %TC ., „ '.,^ 

S- Cell Culture Only . , ; ' 

a. Co 

b. C 

c. C/Co 

d. COOo . 

e. COD ^ 

— """i; \ " . I ' 

B: AH TestvaM information filled in and correct. 



CQl B 



SCREE NfR 



COl c 



PAT»P«0C£SSING 



Oit« R«cd 



3L* 



(difwj by 



AO. 



t 



2. Route " . 

3. Trea^*^^nt Schedule Jlnterval through Dose) 
4... Ntin>ber of Sc^ryivor Jend/starj^ 

5. CalculatJon chf'cK J ^ 

a. Total^'!niti;l! ar\drj?^^ Day ammal wciqhts 

b. Total Tumpr C/iluaJton 

c. Average Eva!ud.;ior» 

' d. Body Weight Change 
e. %TC 

6. ' Te'^t status code 



3 h X 



U. Check and record ir\ CAt B djta for each item 
Control statub code (Rtkord. unfiat. codes in red), 
1. ^acTcrK-jioc^v „ 



2. Number of deaths ^ 

3. Number of "No t.ikes" 

4. T/C PO'HtivO contr(jl_ 

5. Av. tvaiUdtion 



III 



1 Date Hec d 



f*roblems Rev d by . 



OAte . 



2 Dale to proioct of^ce^, 
1 Datk' to • .:rof>nf^f 



- by 
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EXHlilT B. 



_SCBeENlKGi C0WT80L RECOBD 















OATE ON 


VEH. 


RT 


NO. Of» 
MATERtAtS 


rtUMftcR 01^ TESTS 


SITE 


"ns. 


LCVU 




YEAR 




DAY 


fTOTAL 


SYNTH. 




rj-t 


5 I *■ 




3 




V 


4 


3 

, 11 


/ 


/ 




? 

♦5 


9 


7 

17 


X 




30 


Z 
21 






/ 


0 


7 






S 

XL 


0 

3' 


c 

31 



NO, OP Tt5TS 



PWOi 



AWM PROW 



•Tm«OR SUBLINE 



¥1 / 

3f 




DEATHS 



NEGATIVE 



/«T/C 




POC:T<VE CONTROL 



NSC NUMB 



:)AY 


0 


■ ^ ■ 


2 


3 


4 


5 


6 


T 


. e 


9 


1Q 






.13 


14 


1$ 




17 




1$ 














A 






















'■./' 


o 












\ 






f I 










• To 


27 






30 






































NO 




















































N 


7 C 37 




NO 


•ANIMAt 
JNJTIAl DAY 
■/hAY / ) 


WeiGHTS 

TOXlClTv'EVAL 


TUMOR ' 
EVALUATION ■ 


NO 


animAl W 
initial d^' . 


RIGHTS 
T.-)KtC'TY^AL 
DAY . 


TUMOR 
eVAl UATiON 


1 


a 




1 




/ 


/ 






/ 


-2 


A 
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;i ■ 
I 








>. 1 , 

r 
» 










2 
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/ 






/ 
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;^ 














23 










1 










' 4 
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— 1 
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12 
















-A 












32 








1 








1 
i 










13 






13 








- — 
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EXHIBIT 



ie^ date for each run is tak^n from this matrix as VY=5l971 or 1972,, MM=»M.onth and 
obs^fli^al date of given run period as 710708 for first given period in July. 



jtlun Week f 


^ Inclusive Dates. Run Week # 


. 'Inclusive Dates 


t. , ■ ■ ■ ■ . 


luiy i - July 0 




^December 28 - Jantiary 5 


128 • 


' July 8 - July 15 


202 : 


January 5 *;January 12 


129 


July 15 - July 22 


203 


January^ 1 2 7 January 19 


130 


July 22 - July 29 


204 


January 19 - 'January 26 


'131 


iMly 2*9 - August 5 " 


'205 


January 2 6 - February 2 


, 132 


August 5 - August 12 , 


206 » ' 


February 2 - February 9 




August ]J2sr August 19 ■ , 


.207 


February 9 - February 16 


134 ' 


August IQ^o^umist 25/ 


208 ' 


February 16 - February 23 


135 


August 25 -^ Sept£:mber 1-^ 


209 


February 23 - March 1 


13^^^ . 


September i -'September 8 . 


210 


March 1 - March 8 


137 


^ September September 15. 


■ 


March 8 - M^rch 15 


138 


September 15 September- 22 


[ 212 


March 15 -'March 22 v 


1 2? 9 


"o A...»Lk< '^O " r>i„„ X.^; r\ 




^^viai ou 22 ^. Iviarch 29 


140 ; ' 


September 29 -.October 6 


214 ^ 


"^March 29 - A^rli 5 


141 ; ' 


October 6 - October 13 


' 215 


April S - April 12 


142 - 


October 13 - October zO 


.215^ 


Aprltl2 April 19 ^ 


^ 143 


October 20 - October 2 7 


217 


April 19 - April 26 . 




October 27 - November 3 


21'8 


April 26 - May 3 


145 , 


November 3 - November 10 


219 


May 3 - May'lO . 




November. '10 - November 17 


220 


.May 10 - May- 1-7 


147 ^ 


November 17 - November 24** 


221 


May 17 - I0ay 24 


At ■ 

14B 


Novemben 24-^ December 1 


222 


May 24 - May -3 1 - 


149 • . 


December j. - December 


223, " 


May 31 - June 7 


ISO'' 


December 8 - December 15 


224 


June 7 - June 14 


151 


^ecw»l;xer-.JL5 . r December 12 * . 


225* 


June H june/2 1 


• ^52 


December 22 - December 28 * 


225 . 


June 21 - June' 2 8 



NOTt ♦ Nbrxi^ally, U^e volume of data Is^ small around holidays ^o Input foi*».* 
* Weeks 147 and 148 is combined; the same appjles'to '\^ek3 IS 1 / 



a»d' 152. 
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kI'"'!'-)--^^^^^^ When a-'two' character' .tittnieric c'ode,.ls entered into- 



;.;-\-;f. 



■ ■ ■■' ,r" ■ -^i j4"':*^:E, -etc..-, ' ; .■v.*"':' ; : '.:''} ^}:/-'- '■■'^■■r ''-/''^-M 



^ : W a tw£> cliaracter nuroedc- dode Is ent^^ 
vtii^ DOSE ITO. ileia^^; it be li^^^ 
^alphan^i^3rlc'■c6de, as: ■ ■ 

■..,vi2- >-'-8': ■ ■■■■■■ . . ■-■■^ 

Iji D.; etc.; ' 
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A proqtaxxi Wodule is^ described defining an interface' 
bfrtvreen an ^n^^ilne inforrt^ition system and the Input/. 
Output cpixtrol System of the cwputer system. Prograins 

, belongings to this module ate grouped funotion 
they petfcJrm: hxiif^ting, itein r^locatioor compression,- 

,and dynamic priority ass.ignmeiit^ The interface is 
adaptive in nature by physically reorgani^ihg the File 

\fttjruqture based' on usage statistics^ Redords a^'e 
vi^hysically assigned to priority areas tb xeduce system . ; 
3t/0. The results of the reorganization is, to construct 
working set files * a Subset of the ori^jinal file struc- 
ture, having a substantial portion pf all' file activity* 
This working set is, maintained in core via "buffering*, 
thereby redueing^^ I/O overhead. 

Key Words:, Ad^lptive file management; hierarchxal f ile ^ - 
structure; file working set; self -^-organizing data sets. 



■ ■ l", ■ ■Introduction- ^ -;v- a ■•■ 

With the advent of time-sharing computer systems many o^ the;^f unc^^ions 
and services provided by libraries cap be automated* Storage device^ . subh 
as disks icontain information, /mainteifence programs keep the infoirmation 
currenl^yf^md, query la;iguag^es. provide a me'ans of retrieval. If a system can • 
derfptij'these tasks, it is known a? an Information Storage and Retrieval 
System .(IS^RS) [17,11,121. if in addition it can. detect trends m the data, 
dt^'is called a Management Infoirmation System (MISV [9,16]. 

^ Aft online Data Compression System (ODCS) must be an invisible interface 
between the information retrieval system and the Input/0u4;put Control ^System 
(IOCS) of the computer operatring system. 'This paper describes a set of pro- 
oi:^S.>hich a'r^e analogous to a demandrpaged memory management operating 
SyiTfeem. ^Mbb programs ate classified into three main categoriesr compres- 
slon/dec>Dmpression, buffering, and relocation. The compression/decompressibn 
routines reduce the physical* storage i;equirements to contain a particular 
set of data items . The buffering routines maintain sev§3;^al physical records 
ih main memory to reduce the I/O traffic. The relocation routines provide 
the computer with the ability to "reorganize" those items which are requested/ 
moat of ten, and tiD physically reorgariize those times for easy, fast re- 
tfieyali: much analogous t^ working set notioijr of virtual memory [6) . 



^ bbraputer Scientists 



•45. 



■ Da nee/ Pooch 



"t^^^ry^-r An 'OlJcs . muat Jbe ■<3e9igq:e6 to reileve' *tlt4 iSliS/Mis .of the* burden o£ . plxysi^^ 
i: /^^^^^ AiPlbwiiig 1^^^ to. maintain log-' 

•":^nQthet,;i^ l^nction €9' xedi^x:B.:r^^ vplOroe .of; apa^ cbn4 ;. 

i;;: ' ^^Ata^ f "aii^ ttieireijiy f rfeeing sto^ag^ devices >f^ either pt^et* tie 

co3ti^ for f^w^r deVio©$^ The compr4«aio^ a ^rewxortl-by . ' 

L;^*f§<i0if]4::l?5aJtB.:r9thfe^^'t^ jreisults i^n ^^eH^ li/o reguteat^ 

V f aimount data faeoause more data is trao^^f^rred p^^ir riaguest; ' The 
:^;ih reiduce l/p- rWguests.by e^hy^icaXl^^^ - 
.:::'items,^ :.t)itus one I/O access may reprieve \ 
:;;;;,lsf^v6ral hay.ing. a; high probability;- 0^^^^ being, r^yeste^^ ; . ' 

^■''^^^9^ number of data i,tem§ lintiudt beyinaintained; go^tie fast 
■r:\2^ol^vi(^:-0t. address gi^nerdfttor mech^nisin ,n)u^t ;be us^^ looat^^ the ijcrsii^d v 
. pittctmiiotxl ^ Hashing algorithms, illustrated in ffWure. 1/ ^riap iogibal :keys ' 
/; tijitp unif or^y clistri'buted. e<^uivalence plasses- .{S^al^^istv ^Uiifbrtunately, 

not alwayi provide unique ph^^si^cal M^^^^.^^^'y^' ,\'.'. 
^^'X^oo^j^d ^collisions dcjCrui: wheQBver thd itiappj^ng genexfates the ^iutte address " . / ; :^ 
jjior^ th:an once ^ and . :t he it^ can be . s tor^^:; at^ th^ . gjeneri^ted" location f : ' 

■ ;t>6in t>*r lbdates the^ item -within the record.' In terr^recbrd collisions 

V^^^ space i^ ayaxiable at tlre^^^^^t^^^ address and the: 

:;be;-'ChainedVtp-'another ire^cord*:- • * . ' ; ' ^- ; 

;v^^^^;^^^^^:; of ajjtivi^ty affinity grpnps^ pan reduce ithe \ 

rhxiiiiber o^ acceisses r further reduction may b by perfoming^^^.' 

y;bUjEferihg; This b^ff-ering is not to be :Conftised Vith that performed by the V 
;;Input/Oat^ut Cont^^^ system' of ith^ comjputer, ; Instead/ th3.$ buffering. shoul;d 

. "^fe^\des.ighed:-.t9r're;^^ ^in/'ipenibxy^for'/a^ Vreasohable^V ^i^^rjgth^ 

■:J-£?hys.ioal:;^:r.^cor<3s: mo^t.'frequfentiy;:and''^:as;t^ ^v'/"-;. 
■.valgori . This shpuid ailow^;^a logical items to 'b^^ 

.v^^^^ fewer physlpal^^^^^ aqcessipns v Th^ relatipn3hip and^^^^b^ Of the 

P->nevr IgR'S/MIS vis* shown in figure' '2'- ^' \ s . ' ^ ■ .V ' 

;:vf., V ■■. ; .'■ /''^ • , ■ ' ■■, ■ ■ 'V:-^ 

V , ; V ;. . . ■ : 3. System Implementatron - . ; >. 

y/^;:-'ry-:----^he-: implementation of ther interface, requires, several, tables to def in^ 
.^ int^&rgace pa^ to. locate, data, s^ets 'in the data: base*, to def ine and ^ 

; descri^^e data sets in the; data base; to reduce ekcesslye' I/O activity > and r 
: t^. ^ocate individual itenvs in a physical re:cord ' *. ; , ' <' ; :. 

A single table. System Map (SYSMAP) initially defines the interface 
parameters for system generation ^ ' These par aiae ters include the current 
.time or . da^ inftial and thi^ incremental size of the "Collision Reloc^--/ 

■■-..iti:^' Xiist (CREii the sizes of h-tuples^ used to build bther - feables / thres-- * 
/ hold val and threshold yqilues for data 

: 's^t.;r^ Several of the parameters^ discussed later ^ in SYSMAP,- 

/'.^^^^^^ to ;allov7 the inte^rface to adapt . 

■ ■^to-'itsc-e.rtvironment . - . ■ ■. v- V '. ■ 

• ■ -v.''^ ■ ■ - / \, \ r:'^:^---.'-^ 

■■^,} The def initipi^*-^' the tabled used to locate the data ' sets defends on 
both system pararHeti^^ and user specified parameters . . the tables used for 
data set locatio^^jBRde the Available Space for^Information Maps List 
(AVSIML) > the^ Data sit 'Information Map. List (DSJfAL) , and the Data Set 
.Information Map (DSIM) . Tables associated with each data set include the 
Dat^ Set Statistics Table (DSST) | the Sequent -roll jj^ion List of. l*tems 

■ - (FCLSTI) , the Most Frequent Item 'List (MFIL) , the Record ^Infoririat ion Field 
; (t^IF) > the CRLv the Iterri lnformatibn Field (XIF) v and the Item Value Area 

■ (IVAl, I^ach of these tables is described . and summarized in Table" 1. 



■ _.pance/Pooch;; : ' . - .^6.: ../■'».::^. 



table 1. TabJi^- SuShmaty 



. 1 



Contents 



Function 



t>siH • 

iOSST 

FCLSTI -i ^ 
RIF 

' CRL" 

IVA ^ 



systjem panrameiiers r 
♦table aizjpsr 
.tbreshold values 

pqinters 



supplies parameters >tq 



pointers • - 

data set parameters? 
threshold Valuesi^ ' . 



statistics 

pointers 

pointers 



locate^' f 3cee {Space for 
•DS IML n- tuplei^ • : ; = . ; ' 

locates DSIM 

def ines* record area 
boundaries f provides 
threshold values 

>^ provides synopsis 
data set activity ^ 

locates high activity- 
■ items ■.- v,-: V . ■■- 

locate^y high activity 
'' - ■^relocated items 



counters antj pointers record$ number and types 
and reserve*' switch of collig ions ; ind ichtes 

if record is reserved ? 

locates CRL, IIT,^ and IVA 



pointers 



locates relocated items 
/ 



pointers and counters describes and 'locates 
^9 > an item 



da.ta value 



Compressed storage 



srs aj 



Some" oi the ^ata set 'paraoneter/ are specified by the user while others / 
a1& obtained f rom SYS^P . User^specif led parameter^ include' the acceptable -.y 
time^ delay foir updating , retrieving y cind storing items in the data set ; the 
beginning a^^ physical record addresses for the ioitial storage area 

se^regati^^g> th^ type; the beginning and ending physical record 

addres^^es segregating the collision overflow ^rea by item type; the beginning 
and ending physical record addresses for the reserved record area- 

F'i^gure 3 illustrates the logical table relationship, for data. base> as 
opposed' to data set; maintenance. The dashed line indioates cammunicatipn : 
of parameters while the solid Mne indicates linking 'information. The two 
disk volumes shown in figure 3 are logical disks vSince th^y^UMj^ physically 
be on one volume or 'require .several vdlumes . Regardless of the physical 
size, the logical relationship remains the same. The sys^l?tP^ supplies para- 
meter s to each DSiM which in turn contains parameters 'defining the bbundary 
areaa for the data records comprising a datai set in the data base . ' 



syste 



^o facilitate program deyelopment > maihtenancey and modj^f ication ^ t,h0 • 
m was written in mpdular aubroutines.; ;These .^rbgralm m*odules , with the *- 
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/: ^''&^ci\i0iQti 6<-t:h6'maln 6ufarciUtin6i OOCSf asin divided ifito tiiree mai^ / 
'dABs^^s buffering/ CQmpr^^sion/decompression, and feioc^i.tipn. ' 

v": ; - K/T^ . of the b^f Bering :ioUtine^ GETfcec and 0U*I^C>;»is, :tp .rtv^in- 

y;:;;;';:c^^ q^>te/ while, :;OtK6r-^^ 

;;jih; feji€^b^ replaced ^ Beidln^^f ^oni . di^R iitta -rtewd^y^^ ' ' 

;;v;';^^itb^v^ /^ither^an \a;;buf:f^r ■ or ^931, di^k;-/ ■ ■ • . ;^ : v/v.'^';^ ./ ' k^-' 

V relbcatioa ;te>i;itinev AN^ t ;^ses both the bn^ Gpmpres.s|;on/ 
<^;,^dj^cc^ ';it:erf; ftom'.::i::ts'>h^ ;Te<5or^-^-^feb:^ah^th^3t: ■^''.(•'••v. 

,■ -';;^i:eic:Qrd i.,/ ' D^pendin^'/zon ' f^;^ame£^jr;s the /DSXM, 'aiid thevSu^ :::c^l^: Vy':^\- • 

''•;Vlti^;-:^b;.- .t^hat . the en tries| can ; be updated . • • ,^'TheS jreXob^ tibn simpiy ''"'\\: 

ifyk sequehj^ th^' recbird^ in-a predettXnWti arek . v ;:Tho;'<g)r^^ 3tbp^ wheh-- . ^ 

/I.- . • '"<^y e'r.v a;. 'record- "is ' located that can ^pntaln the Ite^.;.; ';'- ;';-^^S^'-: v ,• -^^ 

■'■■^ v^'^i"" "■■ ■ ■ ' 3"ri-;\-;Sy5t^' Opbrati^ ■ ■' v' v' -■"'"^ 

>---V'*!^^'' ^jyi.t em i s ; f . i r s t <5 ene c a ted wi t h ^ a BtOCK DAtA subroutine and data sets 
de;f;in^ s^^temr : and user-^ ; Items which .cah be ■ 

fbrce^^ b^^ into part iytioned areas rnay be en tet-edi retrieved , or ^^^^d 

■ 'Xteifns whenever 6ne of the following occuirs r insuf f icient / 

^ : sp^^^ is available at the home record ; ; the pomptess xbn; tiine iis exceeded : the. 
V; lutein- activ^ forced a -priority charnge; or the itemj isx placed ATXto -the^^ i^ ; ; 
. ; ^;;3ei:\^d^: a^ he I IF; handles intra-^recoj^d, colli sibjns .while itheCRti; cdntrblso 

: :Virit?eir^re^brd cblli^ibnis and item relbcaticn into^- 1^ r^S'eryed ai:e^ . . 5*11^ ■ ^ V 
•*sy;st^ro;.itiitbma ti^ changes it^jgpribritii^s ; and^^^ tesetved r^cord^:,; ■ ^; - 

^depdnding -bn the iteiti vabtivity^l ,'vE:>cqeSsiv^ I/Q activity^^^^ i4 reduced by buf^^er'^ ■. 
; ing and by using both the FCLSTI and reserved 'records • •.. ' ' ; ~ v 



3*2 Chatiginq I t^m Priority; 



1 



y^]--:" - .The- purpose) of assi^^ning , priorities to itertis" is to dictate, the. of 
■U-tiine required, to, retriGve...from the data set the desired information, - That ' J 
'. :i$.y-^ if a priori. Knowledgei. is availableV concern ing the demand' fpr the ^ items- • - 
;cOrnprising the data set, ^; the items can be assig^^^ {-The higher \ 

•the priority V the shorter the .tii;\e •acceptable to retrieve .that iteiu. For 
. ex amp 1 e , c on s ide f a comp ap yj^-^^^X^i ng ^stocks and bonds . , l^he po'litical events 

of the day nvig h t^ ^.a y x:a^^;'^;Wet ot sto^k^ or bands to be traded ejc^enr 
r.'-. slveiy . ibnsequentl'^--"a ..•dynaT!)±c'-*pr-^ aeeded . to' allow 

the; :tetr^^^^^ to be reddc^d as the ^volume of trade- 

'.-•■^'increases-."'-.. ■ ' .- . ' ' ■■. ■ 

. . . ;. Dynarnic priority modlficatipn is : accomplished by mairitaining anV.u 

cduhter ahd^retrioval counter for each item .in "the data set . '^Alsb a. date * 
, .is lis ed t o^^ t r ig g e r t he , p r oc e^ss o f de t e r m i n ing . . wh g t her t he item * s p r i o r i t y 

i^- to be increased , ' decreased , to remain the sarne . ■ Based ' on .sysMAP ,. ' ; . 
■. parameters and threshold values, if an itpm. activity is sufficiently great, 
. the item' i»4orraat ion, will ,^be entered into, the; MFIL and FCLSTI . reducing' f uture; 
^,systGm. overhe:>ad . . Th'is'ijfi\L»t4i»^atip , dynamic priority classification; process 
• ^^idows it^.-ms., to -be groupec^fphysically by prior ity, . ^Od thereby- reducing 

-.future i/O overhead. ' '* . ^ ^ ; . , 

\'.v''' ■->■.'■ ■ ■■:.' 

.:• " . • ,3 . 3 tleserved" Records ■ ^; • '■ 

■ ' ' The ., approach used^ rr^ jpre ating dif f e.reht-' organi za^tidnai hiera is 
•^/analogous to cache 'me:nr)ry, with the l^st area pnior to main memory; being the , 
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r ^eatefv^d 'area, /■nte tnost act-i^^e -items -in the datsi set, tegardi^s.s of priority, ,v> 

lir^Vthea: phyaicallyJ/pIaG^^, .-In ^ .the ^ reserve d.area>-; ,, Tp,; P|feve^^, 'W-;, .,. ■ 

^^■:n^^i: |^:irSu#tff : h the systeinV ; Mso,. th^^^^ 

:^ m- -^^ 

.;^:iiri^l,Virc6«j:aiTi^n^^ 

^::^^)^J.ti^^V^fc*^^^^ ;th^..:,ampu;>t.^:pf 

■ • ■ '374 tenVv Opera tion^"-'v. .; .,' ^ ^>: ■: ':■.// , 

;^ -tWt %v^icial addr /of : the item;- a detemination of. the^ . . 

• desirea •recor and DECDMP decompresses it. p^fter searching the llT tabl^ ,in . 
i: -thi^recoK t5 determine 

• iSm IE the ret Tiered . record . If successful, PUTREC restores -the record . . . . 
::. Gorv8truct«d, if one^is ho^ 

^tjie^CRL' and in reSt6ring the record^ via PUTREC. 'If the iteir , cannot be. V,;' 
/ ^^-reldcSted or the -CR : ; 

/■aha a -re turn ^ t^ calling prbgrair, is executed. Following a;, successfu^^^^ 
fJin^eht f y^"tS it^n, i s^allo' entered i^tb f^-il i f : both .relocated and inore . 
;^:actTveS;*Se least ac^iy^^^^^ '^^^^'^^ ^ ''"'^t^?r.^ 

: active enough , it is entered in ' the. MFIL , replacing the least act ive , entry . . 

■ . V ■ Af tzer^eKamihation of the appropiiBte thresholds, :^he^f'FIL^is^replac^ : 
-■^ci^s^t^ 't&^X^eA records . Using the address pointeiJs in the rTII.^n-tuples, 
;.n'GetREC retrievers' and Dl:eoMP decompresses they record; contarning^^^^^^^ 
' be placed in the reserved area . If the item is an its horre record, it is 
'SeletSdv is rellc^ted; b ^'^^ '^'^^-^^''''^^'Z.^^^^^^ 

j^hom record is" restored via PUTREC . I- the item,>-Yhen retrieved^^by GETREC • 
-■^usihg the.:addr^ss syp^ "the MFIL n^tuple isldetermined^ to -^^^^ a^re 

■ lotf^^^^ relocatWn^record,, IS ^^^''''^^ .^ 
^;- in-the reserved are:^. the^^ ; retrieved , the. CPI. entry. is tipd^^^ 

f-.and 5he hS record-^ V::^ 

■ reLrd is not successiul (e.g, no available space) , the .procedure^is, halted 
; :-Sd theu4m ei^^^^ returned to^the record from which it was obtained O^ . ;.; 

is relocated in the nonrescrved area. - , . V..'' ' 

/ It- trie 'operation is to': retrieve^an- item, the,\FCLSTt Us -Se^rch^d. to , : _/ 

■ S^shihg^f^^^^^^^ ^" either c^se, GFTRFO' retrieves^: ■ 

: itfem match. ; If found, the ■ item is ^^^^^^eved; if not found^in^t.he^IIF,.^ 

■ • CRi is searched for an itam match to produce the r$;4ocation address. it 

> is repeated. the item- is not locatavie, return codes are set and a ■ ,^ 

return^t^tho calUng:.prc^m :is executed . If retrieval -is. successful , . , , 

■ -pSity change determination takes place .depending 

y ^luto^^Ltes,- and ac^ivl^y -thresholda;^ . v^^^^^^^ 

V- ■ * .49 ' V ' ' ' ' ■ Oahce/PpoGh 
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':ti) : :Qpejrat 1 bh y ig ■ to "-die ]L e te ' ' - an ■ ^ 
-,r';fch<a. :ijddu • function :4e^^^ 

: tti^^lf^w Is d^i^t^d trom^^^^m^ and ^^ny riecoirdr 

: ;m0aj?x^^ Whenever :4n. ibein is xiaieted^ ^^li tne ' ■ 

.^ti^ity information is r*eturned with^the item/ to facilitate 

■ 3^ tf the itern is to M modified: To; compl-ete deleting tl\^- item frbin • ■ 





;^^^H -^^^^> :^^y^^^^ 



or MPIXi ii$ xejT^DVed; 




' ■••;••■•■>■ ■•'•^^ • -/'^^ .Pefrformanoe 

, ie)^Hfive data sets were genexated f^y^^^ts^t purposes; ' FourA hutidrejd- 
0>tial'!jr ^i^her^te^ ttansfonnations / either retr ar updates / 4 were 

-^a^to ;the data sets,. Of the^twent^y five dat^ sets/: orily tn« 
^t:a set was unique , in that the; results are indicative: of - W jSF^'/^^^ 

t;;-an^,a:nterface:^\:--. ^//•■.-■ ■■.-•■■^^■r' ^ ••'^ "' ■ : r.'-'- 

■'^■■-■■■::yy:.:..-v-:^ v ■ .-. ^■ 

$U?tutvary table of I/^ activity, appearing in T^ble . 2./- de^^ 
sion perturbations/ resulting^/ from p.arametrac variations, for ^ 
-lutein buffering;; When recbcds, are iuff eredV the jnost . active records ar6. 
t^iaiited in memory; whereas;, when items are buffered^- the most freqaently 
rented- itejns are kept in. memory, ■ ► ;■■.".■■ '■■y/^'.'.- .v-'.'v'; 

r/Th^ QIXrS was designed to improve m^eiEj.1 tperf o3;i»f^ \ On^ of the ^ / 
Jr^ reductioa xn TjjnD traf f by- malhtlaiHin^ /list , : - 

'.vV^P<^^ Q^f vthe; most/frequently ref erenced-Zigiocataba ■ The: ambunt W ' 

■ reduction ranged f rpm; twe We .to^ :nihety-ei§^^ acces^ip^s The Ibw^r 

V^lUes vefe the result of c^hatiging khe priority of an; it^ orv ^ cblliVij^i; ^' V 
chain and storing it. on another record with no subsequent; relocation/^ ' 
Thehig^er/values resulted from having a large number of items 'entering^ 
the reserved area and/or having the items on .a collision chain,. In either 
case , the use of the rCLSTI did reduce the number of I/O accessions . ' 
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;'>'Aiioth«r improvement was exfiected from the automatic P»^ioj*^L^ii?f^f;:„ 

^jaye, a;, high-request J?^- . , 
'^^ T^u^oV vrattia :b^ - stored ; In rteroory to: create a yprking: set :dam set .; A^, r.. : ; 
^' ;%i4ai^«blutioh :t^ detentti^^^ ineinory^wouldJ>e .to s^ 

.^: J^Ic)w\etivity :- threshold :s6 j:hi high activx ty items J Would displace, JoW ^ , - 



'.a • steady state. An aj.cernac.xye :i,u>vv"5».vi-Mw^..y , -^r- . ^ 

V^ihdxeHe:.it^: classification.^ ■ 
m^S^0i"^^S^:J-)m^ :Ptesuppos^s;;a:;;priori;;kn^ 

' A taajor betteHt of ' the interface is a ireduction in tte storage space 

■ required to stare the data. Of, the many compression techniques avaxlabie, 

liffibiev^ilgiirithm w selfect^ Solely for d^onstrabion purposes^ [2-4,;B ,10 . 
'-•-^t«Ji5-i^lv this/wo 

■:-rJ|ghteehW#r^^ More.:advanced^,te(5hniques::^^ 

produce even greater compression. * ■ ; r,-. 7^^:';: - '^ .■a/. 

■ ' ' '-The pirdmeters mod if ied", during the--?fcestin0procedure: w6re . Ifhfe activity 
^ •peircentag^ fat item entryVinio the: M '■ ' 

:^ ISISg juSt pri^r. jbo attempting reserxed.:recc>rd creation; WNTH>:r. the., 

SSSI^IuMHRsf ^hd lretrieval^.( 
■^-priSrityY'ahd the cutoff tim^:> limits for 'update 

■ daS^Sts &> sevA : and nineteen. : the two ^ par^meter^^were. 

a^i^hry<i tn transDi re prior to attempting reserve record erf ation there^jy , , 
. ^: pg:Sn;ing SneSisar^ie 

■ a^^^ the required number of transactions had been performed, the MFIL: was, 
: replacJd regardless :of Whether: the; 'item in the MFlj. /vas^ip^^e r^ 
:.:irla.:. Changing ^he value of NWHFL:.from.O^ 

a^ta set nineteen/ decreased the number of accessa&ns rrom 119&. to. 
■^ Thil IS b^aSsfe fiver' re^^^^ 

' • - ShstaWt" The remaining^ parametefs "fine-tuned" interface :^ctiyit^^^ v 

■ :-;5ISrmining the amount of effort allocated to >odifyiiig-the. item - prxorrtxes . 

IncrSsing ■ the valu^'of - UPTHRS and, RTTHRS reduced .1/0 activities by forcing 
r ^^^^^WSitmchmges.. ;:The 1/oVaccessions eliminated; were those _reg^x red , 

■ :a:fter whi checked for item pxxority. change. Cnce at a certain 

■ • brSr^ the item remained ih that ctas^if ication fOr an^e^tended period. , 

■ "Again the eliminated I/o\was at the expense Of self-organizatxon . ; . ' 

■ - ;Attemp/in<r to establish theSe parameter sitings ""^^^^rV^nus % 
guidelines." if the data set is dynamic^p(>*T:h. #he frequeney-of various • 
- ; items varying^apidly over time, low Values 'of UPTHRS, RTTHRS ,.^UDTHR^^^^ 
. • "'ROTHRS, and IdTHRS Should, t.?, used to a^lbw for guiclj - "^"^tipn tp^tje chang- 
v: fna item Prior i^i fes. Jf the transactions, appear to -reference the same^.set,, 

■ ot^iteK f or^an St^ded time , per iod , then .the • OpTHRS , ; RDTHRS,; and . StfTHjS ^ 
-■^y^irbe large :to ailOw the items to: remain at ; their respective priority ; 

levS fS lorfger ■periods . In .addition , if Vinf Ormation Is. J^^f ^jj^jj^j"^^ 
.. it^Jii to be requested ajpd those less- frequently requested, then the UPT^RS 
' ' and - RTTHRS k^aiues ' should b9:.^et to prevent the less frequently accessed 
being considered fir reclassification, 

■■.;;^'- •--:■•■':-■ :.':-:v:' ' ■■■ r ' z^- - cr'-f^^ ' ■■ ^ ^:''' - ^^-^ ' Oance/Pooch 
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; : : JM^J^ reserved area a minxn^itt/pi tw^^ acce^gi6he . iis -±^^ 

; V. : . process wheix Id^'iMf^tNTR • and KIT^^ are used ;^ a!o - • • • - 

i^rtiphasi^e this extra activity is ii^ addition tci any activity required to 

v'.-.-cnan^^:, xtero; priorities;. .•■ ■ v 



;5,* Co^cXusipns 



; The experimefitaX results indicate that 1/0 traffp.0 can be r^diitred by 
-tS^^'i^^ items to various pripritj^ classes 

■ • - ^ f^^^^^s containing these it ems^an be • Kept deilse (a functtoh of the 
- rWoc^tibn traffic can £^ reduced fwthet.^ ^ if; a-^*^dry area > 

V. ^^J asxde f or stoxrhg- the Ripst active items > substi^ntial I/O feavings can'' V 
, be^inade,^ Naturally these tes^a Its hbld for data sets hWirfg >a ^naW^ 

- actxv^ty^ a sub^etVof that data set: The amount of r^diiction 

: ■ in .1/^ 15 a. function of ^e riiwiber of - items per record, whidh £i4 turn- is a-.-.-'' 
: ^: function of the x tern lenfthr: track space , corafiressioh savinqs; and XtF space" 
./ ;^re^^uxred^^;:;-•;•. \ ..^ .,; -^^ -.j-: /.^^ ; ■ : / 

' ■ WA T*^^ compression results are- encouraging in that storage 'J^eqaiirements can 
;b6 reduced .;. However /, compressipn systems in . themselve^ are nothihg hew;" 
:us^ :of .the /compression algorithm with^ the eielf -adaptive capability t^ pirodtic^i 
tewer I/O accessions xs unique, Mor^ov^r^ impremfenting both a self-bptimiz^ ^ 
xng. e>rogram to set parameters for acceptable cdmpr^^sion limits and V tree - 
. searchxng^ : 

Reser\fed jnecords: a .this' s^t of programs cannot be cdn^id^red ^ 



for any'..f:utUFe, implementation .v; .In3tead, a set of telescoping priority 
classes developing a wor?:ing set data set shotfld be used. The t^eshold 
. levels, COM id be s^t - dynamigally at- execu tion" time to improve sys tem pdr- 

...f9rmance\.\-. ■ -^,v„ ■ .. * 

; "^ In siimmary , -for data sets /f thousands of items having a substa^^ 
activity xpn a subset.of that djfta set , the application of -^h interf ace des- : ' 
crxbed; xn thxs p^per would recyjce t/6 traffic; "storage cost:s/ and user delay 
time . Cache memory asstgj^^s car> be easii>^ and efficiently rfade for 
further reduction in cost*^ and de Jay ^ U^^ Finally, self-edaptiveV self- 
organising systems mdicat^ performance' improvement over strictly manually 
directed' ^y;^em, ■ V / N ■ ■ ■'■ :\- ■ ■ ■ ^ ■ ■ . 
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: -. . Figure Iv : . ^: ■ . ■ 

Hashing transfofmdt ion V T, uniformly mapping logica^v key to 'physicaT^ddrfe^^. 
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figure 2. ■ 
fSRS/MIS' inter/ace system; 
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• : ■ :■■ " 1 ns ti tute for CoitTputef S«i Irteies : and JechnolOQ/ . 
: ' Nati oriiil BufgaU of Stahdarr^ , • S., ,ngDartrnent;o^: P9!>"eree 

■ ''i ::. ■ .-■\V(ashiTiQtohv -n,G^.v 20234 v :^^;.:":. 



^ v^' ^^^^^u^^ ^ t""^^ Ruv^^au because vdur^ topi C'-manaAeinent of : data^^^Jpn^ents-^i^ . : , r 

: driscussed in any scTentif.ic meeting of ^"^f, '^^^^'^f' /^'.^-.^ t^^ identify thos6v » 

fb&d. eneroyv national v^ecunw^^ 
^. Was tied to jVroduct^ 
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would lij^ to create > the n^ar future. ■ 



■' ■-57,: 'c ^^.^''y, 




|. .the HtevAnce if ; data base management systems, to. manaqement muit be'^ 



* i.*«K^;^" rjf - — ■ — s of aoy. type that' wi;tr . exist 'iri 1985 wiTI have • 

^iS^jh^AfS* l^hlF to -^en than typicalito^ayi, ar,dv^^ 

■ -W^i^cciro^ hdw - to. work:mth them than they- tjo ■'today. Mahag^rs of today taU ' ''^^ 

•.t?^"™^?^!^^^?^]?: amowt 0^ pr>4e in :d1:SassocTatinq ttiemselws from their ■cbmoutefs ant^ • ■ ■ 
. .; their inform^^ j,,ey often r«<Me to adrifit that th^fr. success ' " 

►^..in^an^gement IS dependent 

^i:iSSfn5^!^li"f '''^,,^".^''^'^1: importatit ;aspfect of the' compa(iy before becominq iir^kj } 
: \.rn,seni9K.maJ3agemervtv, What. we hay^i^iSjy^y'is.a paradoxi^m^^ 

. triat; l,|Jnnj^ rather^than iJetter,.; ^ : : ' , 

• .njawgement. posUidns iif companies (io the tw^litional management wayv while nettind^ 
.;;;^eri^c§ in other a r6a:§- as we] 1 , V Too , of ten: a eompu teK: f aci tity manager or^ a-data base^ ^ 

. .the same kind ro^job fr, another prqanizatianv Since the' manaoement of -comiiwifeV^ " 
. .tieowing, w data ;base'»ianaqe1nent - systems. and-;fehe- ' ' 

■ .jnanlpuja^^ data. We as. computer-. specialists, data base-manaders' 

, . and jnfpmati^^ take the -lead in making sure- that data; ba^e and-. computer 

: : ,f^c1 li ty. m^g??r^re part ,of the^road to /nahademeot i'a^any grganiVition; . ■ ^^^"^^ : 

' ■ w - 'dWa nl za ti on l^^^ 

^■.^be sei^p somiter GapajDi|ity and not.bv workeri*incen-tiveS and re'snon^s. .and the- . * ' ' " 
inanagen^nt, of computer-paced, operations is pofifti to be;ridi<:aTlv different 'th^fn tlie "^"^'^ ' 
■.^ana:gei^nt^^ e^i'dance ;of this -tbda^ 

tjcts together in other than aflecdbta,! .fonri tOjprdve thi^- c6n1ec¥^^ fibviousTy the '^"^ ' - 
. •if-ole . of (lata base managetnent and' the data manaqers^vlir be r-xtr,emeiy i^^^^^ • 

'■■V ..... 



• :t\ - -^3 "agemen^; trained |£>ake?^a^^^ under conditibns of uficefefc^lnty du4' to'dhade- 

.quate. information is obsolete management.. TodaV management 1^ heJi^nnina^tQ' m^e^ ' 

, sions^|)ased M thepynthesi assdciatipn of aata' that has beemTn£inipu1ated bv : 
computers and on iJje use of data that, has undergone Some kind of rft^fdsTi-ng process ' - - 

■ M^nagi^r^ of the f m ture. wi 11 be more dependent upon computer, processi ml0 data Because ' , 

' ^ with tnore ill-structured rather than well -structured probTems.. ' ^ .. 

. ' ;-^hat conjecture about management" -i-n 1^85 hiqhliahts the' very, import'aht .functions of 
- the rsTe of data as it is:cbnfi>:;ted, 'the importance- ■ ■ 

, -of. st^ of data elements; the problemsrof controll ing the flow"of data'-a^ 

- It bficonies informatibn and is rrtanipu]ated by the system, the problems, of <lata dissemlna- 
. : ti on, data,4i splay, ' and datat con troT when data becomes the output of the sysMm; have' • 
. become the elem^ents which hav^' given rise to today's- •'ori.vacy problem/''. J^ff^rivacv '' ' 
problem is^^re^l y based .upon jnadequate data .control and data hand-li-hg in computer ' ' • 
.systems and in large-ma/iual systems. A mix of, leaaT, economic- and technolboical solu- - 
.;; tion5 are being proposed, legal , solutions are needed because the- orivacv t)f indi vi- 
'i. ''"^'^^''.^^ technolooy has neither the resnonsibi 1 j.tv/' ffor the' " 
^c^apabil^ty of respjving. ■ ■ - ■ i -' ' .'-'"^ 
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■ .HhwWr technol-oqical solutions are aetting y>adequUte ^tention. It is^absolutely 
essentia? fS; 

alrt to ii^Se and isolate the overaH • problems within an -oraamzatidj. that have to be 
?Kolye^ J^'dS^^f^ organization to handle its information properly. ; ^ 

The teCKnical ty of solutions ;hat are b&inq proposed, I^think' are fairly good 
«nPc Qn?solation which is pseu^ pseudo-leqal an-d'totall.y desper&te 

rs!!'Vor oo°die s^kS, don't'collect.data- Thave a. very strong ^"f th^.J^f^ . 
the primary outcomes of the Privacy Act will be the collection of less data. That.is. , > 
good in some .instances, but bad in others. • - . ., • . 

^ - The second problem that is^beino examined and '*esolved''ts oseudo-technica^^ ^ 

S", 'ft =re put 'o^ »e. data. . For JLIs aTter tS e • 

n,«nt ntjra»»tall data relatinq to crinnnaT records .of pe«p«l_e five years arter tnobe 
• recSrds^h^STeen qeflerated. it is pretty impossible to pvirce that data when there Is 
T10 data indicating when the criminal record onqinated. • 

SaUent! 55ta base control! and even the manaaino .of data elements. . ; 

■ Auditinct is a jiegative word with after-the-fact connotations Actually there are 

aud i tab nity and fidelity of computer systems-. ■ . ^ _ 

flrrmmf^bnitv involves assurinq the correctness of products and Services to q^in 
the rSsoect and e rJd bHity of /our public, your constituency and your ^management . 
SndufbilUv Jefors conducting independent reviews of comnuter systems that are 

Ss,'™ SaS tL Jhin..° ihat ,ollr computer s,ste»,1s not supposed to <lo .,th vour data 

are nol be inn done? " ' ' ^ 

. Theso thre. funrtions put, tonet,hor-no one has thouqht of one "ord to describe , 

troU and tlu?n impleimMit: iru] thorn. . ■ 

. ■' ■ * * • * f 

(i3 . 
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Just as the privky problem will not be resolved until this kind of dat3 Ha<;o ' 
: .«.^na9«^,nt func we will not be able W stop tL Mndfof-pJobflms V 

Sifiit if S^l"^ ^"'^'^'j ^ 1 xonti nue to del uSe^us . These are t ?' : 

"^^f^ ^" larcte systeftis which j^iffect individuals dtrectlv ' 
peifhaps §ycn more than the privacy problems amct individuals I refe? to thoS 
prabjans^.t^^ highly 'visfble, in large funds SLpe^sinq systems. S as 

SSI ,(SuppT«nentary. Security Income)- and in credit systemS-*ie?e comDKer fraud 1 
4P^managemen,t,^and inaccuracies affect an in^ 

SedU racing? ' "'^ ^'"^'^ because ^ errprs 'in dispersing funds or in 

irt 'r^a? tfme Sljr L'??pmr'T'.''T.i' data accountability and data base man agemenf 
time contral 5tS data base managers are not involved in real 

time control smeirtw That is wrong from my point of, view. As real time control sv«;t 
become more deplhpisron computers than on manual probina and tnS?acSon, there a're 
going to be data baseUanagement problems. There will be pUbli^safSy Sm^lS associ- 
ated with real tirne aiV ^^-a^^^i,. — --—^j i........ _ | sdi ety, proi^^^gms associ- 



timp rnntrn-) <:V<:ton\= yTKit r """-o "asc nianaijera are noT invoiveo- in rea 

hl^^Lf ^- wrong from my point of. view. As real time control systems 

become ^more deplhdeitlSj on computers than on manual probina and tnteradti on, there a're 
going to be data baseUanagement problems. There will be pUbli^safSy Sm^lS associ 

oJS.hL'/'c^ control.-rapid transit systems and nuc^rSwS? p aSt' 

operations as more of tftese systems are utilized. '-^"^v '^'^"'^ 

^ For example, computers controlling nutlear Vlant operations on a real timp h^ci.: ' 
wil have, available^much more' data, both t6 control the reacrr trroSgh eff?^^^^^^ 

bil tJ oi^ob?Lrfn'?hp''''r'" Public- reacSSn tTtKossi- 

nli^ L V ? t^e^'Crucial areas involving real time control: will dramatize the 

.need for accbtintability. ^uditability and fidelity of comOuter systems li the data " 
correct as it goes^ through the systems and are controls^SJcisefrdata base managers? 



fiSVw^rS^fiffn'^L''^'^ "^"'9^1;' '[!^ data base management 'systems dictates that 
find a way to talk to the -unconvinced, the decision. makers and those who don't recon- 
fl l/fJ^f importance Of the subject^'I consider ^the Proper hLlfng of tSe"e s>sS 
to, be the key to our future in handling our society and our individual problems 



\ 



7 0 

60 



V 



A Propose4 St:andkrd Routine 
For generating V 
Propog^ed Standard Check Ch£tracters 



Paul-Andr^ Pesjatdlns ^. 

Hospital Salnt-Michel-Archange 
qxiebec, ?,'Q,, Canada 



Some ipetb^as of generating Check chdtacters 
have become "de factoV- atandatds, Unfortunately, 
they have many inefficiencies built-in which only 
the infancy of computer information processing- 
could excuse. Moreover the lack of a true indus- 
try-wide staMard could mean a check mate to any- 
one involved in data interchange. So let us define 
some new standards and implement th^m. in a single 
ANSI COBOI^ routine which generates the desired 
check character! / A full fisting of a proposed rou- 
tine is presented. 



Key Words: C*p€ck character; check tliglt; COBOL 
routine; code; error-detepting; random error; 
sfiLf-checking; standard; transcription error; 



crans'posltion axrar. 



- » I, Introduction 

A check character is one that Is appended to a code as an additional character wtUph 
'serves the purpose of checkin^^the consistency or validity of the code when it is recorded, 
and transferred from one point to another. It is derived^ljy using some mathe^tical tech-^ 
nique (algoriclun) involving the characters In the base code. Tt provides the capability 
of detecting most clerical or recording errors. Hiese errors are categorized in ^^^^^V; 
pes 1 e. tranW^^aition errors'^(12.3A recorded as 1243) double transposition errors (1234 
recorded as 1432), transcription errors (1234 recorded as 1235) and random errors (1234 ^re- 
corded as '>243) which are moltlple combinations of transposition and transcription erroi;s . 
Ill The base code with its check character appended is then said to he sel f -checking . 

IhifortnoaLc'lv so nianv dil lerent al.unMtlmir. have emerged that it t\^o shops wish to ex- 
change sel f -check in;.; codos Hhev will also have to exchange the precise^ method used i n o^r 
that their respect- i uti^ot.)nipnLers he proRranmed accoi'din??,lv. 

A standard methml sute is the solution -to the problem. What theu ly the ultimate^ 
^orithm evcrvboilv v^^'.»'ld a.-, ret- with? ' v 
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Jya terns Analyst ,^ 
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f, 1 t)cs }ar^| i lu 



«1 



2, Siyie pov^uiar methods and their #m 
,2-1/ \ MaduXxIs 10 Method: • 




^>fot the c^n^idian. SIN: 
basic ^i^' -Ui '2 ' 1,8."- 6 2 2 1 3*' 



. / , factors (rf^it to- left): 1 :;2' f^^^^ \ ; \ * 

. : ' multiply: 2 2 ,8 12 2 .4 I'-'^fea^^',. 

* , ;add the digits: 2+ 2+ 8+ i+ 2+ 2+ 4+ 1+ 6.^ 28 ' 

" divide by 10: 28/10 =2 remainder 8 J 

substract from 10: 10-8 = 2 which is the check digit 

\So. Che full self-checking SIN is. 218622132 • ' 

\ 2.1,1. Weaknesses (see table 1) 

Hie method cannot detect tlfl^tlouble transposition error, for example 2182,26^132 instead 
of 21862_2132. Try it. It even fails to detect^en^O l| ^ran^osed with 9 and conversely. - 
i,'e 2/90 or 2.2% of all possible simple transposition errors . . • • 

; ' ' , . 2. ,2. Modulus 11 Metliod f 

ll\is. method j|oes like this [^J ^ ' ^ ^ ' . ' . . , .* 



basic code : 9 4 3 4 ; 5 
factors (y1.ght,to left) : 4 3 Z 7^ 6 



7 



< 



multiply and add products : 36+ 1^+ 6+ 28+ 30+ 35t 32+ 12+ 4 « 195 
divide by 11 : 195/11 =: 17 rflhainder 8 
substract from 11 : 11-8 3 which is ' the chegk digit . 



the full .seli^-checking code Is 9434578423 



,2.1. Weakne^p^s (see tab,le 1) 



'Hi^ remainder of a division by"ll^i^oes from 0 to, 10. Tlie special rule is introduced 
that ^en the remainder is 0 you do not substract from 11. ^^/llen you do substract the result 
is -bftween 1 to 10. and vou must eliminate befpr^iJnd the codes generating the check di- 

git 10. ^ ^ I ^ 

Table I .. Ht. I ic i.eacy of the* cla^i-^ ical'^ethods . Overall efficiency is defined as tlie 
, , sum across all t'/|'»es/)t' orrovs i.>f efficieucy '^^ frequency. 





MetHbJ' , J;:rror type r ^ 


Trnnscrlpt.icxii 


Trauspos L i ion 


Double 
Transposibion 


Handom 


^>verall 
lilf f ic iency 


^' frequency 4 j 


Sb':\ 


8% 


IX- 


5Z 




1 . Modulus 10 

Weights: 1 , I: , :! , 1 , 

2 Modulus 11 
v^elyjUs: 7,u. ^ 


lOO'' 
!i)0 


97.8':. 
100 


• 100''. 


907. 
917, 


98.3'X 
99. 5% 



lies liirdiu^ 



, t^*us take o^r previous modulo 10 -example and see the dif fetenpe: 

•;' ". basic codB:: -2 / 8/ 6 2-^1 1 ,3 •'. 

: / fact;o?:s (right to left):; 9 7 3 1 9 I'l l 

^ . ' ' ■ ' ■ ■■■ .- y'' i ■ ' ■ ■ V- 

. ■ • multiply' and add products .: 18+ 7+ 24+ 6+18+14+ 3+ 3 , = 93 • 

v . . .' divide by 10: 93/10 - 9 remainder 3 

i So the. full self-checklug code is. 216622133 , ' .TMe efficiency, of the methc^Ms given in, 
table 3. 

Table 3. Effi^enc^V of Apropos ed modulus 10 method. 



Error type 


Transcrii*tion , 


Transposition 


, IXiuble 
Transposition 


Random 


* / ^ 
Overall 
efficiency 


.1,1 ... . ^ 

Approx. frequency ^ . ^ 








57« ■ • 

— ' — - - ";.u^' 






loa^.^'-^- / 


89.9% 


^ 88.9% ^ 


90% , ■ 


98"5% 



. . V 3.2. Why is it better? ' 

, -3.2.1. Tlie base of the system 

Which .a modulus 10 system the check-digit is always between 0 and 9 so you don't have 
to reject any code beforehand or find a complicated scheme [6]i7][8j . This sole teason palU 
for « nfodulus 10 metJ^od if only we can give it an efficiency close to that of the classi - 
.^al moSus U. Al-ter all you are never 1007„ sure that .the- code with a va id check digit 1. 
valid. So wff feel that a Iohs .of , efficiency ,in the 1% range is quite perniissible. 



3, 2.?. I Take products as the^ are 



Have a "look .at. table .1 on the ner.t page ai^d remember it is a must to ,c^tch lo6/. of 
■ transcription errors *lnce they are an overwiVl^'ins. majo^ty . , If we sunu.up the digits of 
• the prbducts. weights 1.2.4.5.7,8 are the safe ot^es . If We don'i, only.«,elglT s .-4.7. and 
9 are usable. We choose to cake products as thjf; are' because it is easie^> tcj implepeYit . 
But sunning up the dUd.ts of the products" is a scheme that deserves more cS^eful examination 
-tLt us only note fhat it cnu't detect any transposition between 0 and 9. thaf factors 1 and 
. i do not detect' tran.sposition between 0 and 6. that factors t and 8 do not detect transpose- 
tion between 1 and 6, etc. - . ^ 

Transposition errors 

Any transpositioa^etween dU;ic. that have a difference of 5 will he 
ae thnifferences bet^Jeen any weights i.e. 2,4,6,8 nnU L IpUed by , ves 10 0 0, 40 

vhich all give 0 modulo laTliere are l:en i^vicli transpositions (0,5), (l,o), (2,/.), i U^^) , 
(4,9) so- efficiency is - BS.yr.. 



,4, 



A rtial modulus 



BV deflnltLon a modulus L.s the remainder of a division. We do' n^.y substract irom 10, a 
ueeleJ operation wl.lch is probablv a r..min lsc.Mu:e of the ^ood old .^n-elec troutc dav« when 
the self-checkin,- code was verified by ,lvlng the checkT-dl^.U a „fei,,hinr factor ol 1. wof- 
klHK back all calculations and looking, i H .the remainder of division by *as 0 . C\^e propo- 
sed method can be impleraeuted wi thov.i even dividln.', bec.nuse the remainder of a division t,y _^ 
10 l» always the units poait..l,oii of the dlvldei\d. ■ 

(^■j "» ■ Des l..ird ins 



^ Table 2. 



Produ<?t*s between possible ;welght;s . and digits. Note that modulo 10 all 
you need to consider is the units position of rhe products. Underli-*"' 
n^d are the digits that are recurring Unevi^e so' that' the weight can* ' 
not detect all transcription erfor8^,.--^or example weight 2 does not de- 
t€fct trai^scri-ption of 5 for 0, £^ 1, e?:c. 





8 9 






It 






27 


3^ . 




'40^ 


45 


48 


' 54 


56 




6^ 


» • . •* • 

7Z 


72 


81 



2'' '■■ 

3 

4 

5 • 

.6 

7 

8 

9 



0 
0 

0 7 

— ». 

a 
a 

0 " 



■ 6 
"12 



15 
IB 



14^"^. ■ 2L 

16^ 2^ 
18 27 



12 
16_ 

20 
24 

28 
32^ 
36 



15 


18... 


21 


.20^, 


24^ 


-1 


2"5 


30 


35_ 


30 1 


36_ 


42_ 


35, ' 


'^42 

ft 


A9 


^40 * 


48/^ 




45 


5f •' 


63 









T.nble, 2a. Sum of the digits of the products as in the classicdfcmodulus 10 

/ ^ ^'^^^ exceeds 9 the ^iylCs are stimitted up again. 



fo . tne^- 







0 

1 ^ 


... 
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— 




4 . 




r\ r 


— - — V — - 
" -7 


-ftK ^ 
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9 




^ 1 
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I 




] ■ 
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5 
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s 




i) 
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(> 
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^ 5 


7 


9 






0 
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-a 








Jl ' 


_£ 
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I) 


4 
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7 






Vio- 1 


S 
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0 




• I ' 




'7 


i ■ 


3 


* 8 


' 4 


9 




(} . 
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ll 
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.(>. 




































7 • 
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7 




i 1!)- 
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(^ 


13- 4 






























» 




{) 


■S 
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h 




4 






10- 1 ; 
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(I 








;> 




..V 














Q 


















Ut'fj ) ard i us 
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■ r ' - . ' ' • : • 3.3. : Modulus '23 

This method gpes like c}iis: \ 
■ . * 

' • ■ ' ^ basic coUe * 2 



factors (rigtit to left) 
multiply and add products 
.divide by 23 



6 2 *2 1 

5 A .3 2 



16+ 74. 484--:30+ ;B+ >+: 2+ 3 -120 
120/23 5 remainder 5 



' -Xks^ ^ is "F'' as found instable 4 so. :the full self-checking code 1b 

;2l;8622t3F.: Efficiency is as in table 5. / . . 

Table 4. C^SVreswojidehce between remainder and check-character. Choice 
■ of letters Is -based on Gilligan [2J , " 



d 


1 


2 


3 


U 


^ — ^ — , 



.bib 


^7 


8 19 


10 


r-4- 
41 jl2 


13 




15. 
f 


16 




18 




20 


21 


22 




►A 


VB 


C 


d' 




F, 1^ 


• H 


, 

j!< 


1' 




P 


^9 


R 


^ S 


T 


' 1^ 


■ V' 






Z 





Table 5. Efficiency o f proposed, ntodulus 23 metl] 



.. S Error type ^ . ^ 


Y~ ^ 

Transcription 


** 

Transposition- 


Double 
Vransposttlon 


Random 


Overall 
efficiency 


;ypprox. \reqAiency [^j . 




.■8% 


17. - 










100='/. ' 


loox . 


95.77, . 





3.4. ' i.s it t^oodV 

3.4M. The base of the system ^ 



We sim- 



■ . TlUs ^echod capicaUze on the. fact I'hat method .iddulo X catche^at least (X-1)>V100/X7. _ 
•of•raSl^S". For ex..nple with" .oddju. 10 .et{,od anv di.it ha^ one chance put ten 
being the, ri«ht check di.U £or. whatever cpde. .So modulus 10, \ood a 9^00 10 
■mq^ulus 11 U good at 10*100/11 = 90.9". aqd modulus 23 is good at 2|nOO/23 95 . f Jr cat 
chlag random errors. ■ ' -J. ; . , 

V w '" . / 

' ''•'+•8^ i-ranMcription ^nd tran.'Hpost.t L(!Jn errors 

• • ■^it,ce-23- U^rlme number the ttVoidfe of wel»trfim factors Is imuaterldl [s] . 
. plTchoose to ketp them at one' dlfut as in our^6dulQ 10 method. 

3.5. . Future 

Hie pr6blen\ \h to oa- 



dels tA' ASCII oc EBCnir., etc^ ~ \ 

§oinetlrinf! .«w al.s.^ be done for improvu.J random '-^'^f^^^, ^'P^f ^f"-; r^"" ^ 
eegrorlze those, errors, and Hn^ jn optLmucn onieclnv, ol the uei,>;h t^f [■'I ■ 
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4 :Pro.ppse4' rou cine 



'•:■:0■041^0^A;■PRbOft.AM•l^:>•'; : MOOUL^* . / ' /' 

■6.01150..; AUTHOR* ; .^E jEaN' R^ACI • 

. OQl^SO^ OATE*Wf^iTT£N« JULY I>75. 

•:OOX3AO"^^^EMA)^KS.» sTA.,QAr?o ..i?OuTlN£: FOR GK^fc^^A H ;0 .Ch^CK CHARACTER? 



IT IS. '.US^D A MAIN 'ff^OGR'AM- QY. CAuL ^^KOOULO* UffiNQ MiB/C*^. 

wMtni A IS pic And contain^ lo op 33 v : ■■ 

a IS Pic 9(;1*0) ANU CCNTAiNS '?I.jHT JU^T I pi ED THg F l£LO^ 

,^erTHEP/?Q assiq; CR vt'RirY IT^-:/; 

Ar;u , CCH^'TAlNh., aN' AT TlhE dP''cVuiNi* 

IT wUc UAVE^^ CO':rArv, the/C^ECK 5^'^HACT^H 
If; TmE RbuTI/TE £<ECUUS' PROlPERU^ 



C IS^PIC X. 



6dj320 
00*1335 

001335" :• ' , 

pOlfOO^ CONF IGvi^AllO^v SECriQN* t 
00145q SOUHCE-COnPuTERf CENTuP Y-200 • 
00;i5a0 O6J£G^*C0hPUTER 
:5^i;jjpO^ DATA,, DIvl/lON. 

0 o.eo s 0 0 r ^ I N u • fJ^r 0 H A Q E s 6c T i .0 N • 

77 COwNltP 
002120 77 w-^EHAlN 
wAjD-^ROD 

i^QuOTlENT 

,02 -uoj . 
M«^RGiJjCT • 
02 PRJl)'^ ' 
T Ad 

C2 Fi-D»CRr^ 



■CENTURY-SCO* 



00215 3 77 
002170 77 

0-:-220:: 01 

002260 
002360 01 
00240'. 

ooaH?'^ 01 

00244^0 

002H4C: 

002A50 LINKaQc 
002500 .77 "ry^p 
002560 01. 
002570 01 
002570 
0G2600 01 
00265'^ 



Pit '^9 
PIC ^9 
PlC ^9^5* 

PiC 9 



VACwE 2ERQS* 

VALUE. ZEROES- 
VALUE ZEPOS* 
VALUE ZEROS' 



OCCURS, .i .^^^T I £s ENtExEO BY INO^MOO* 

PIC 99 ; OCCURS 10 ri Ks. INDEXED ,aY IND-PR; 

' PIC \{ 23) VAL'.^E * ^& UEF'^HjKLMNPartSTUWXYZ' • 
02 Fi£LL;-COKK REOE.FINES FLO-C^H PIG X OCCURS 23 tlfiES- 
» ■ . > . ■ * 

St:CTION« 

"^Y-P PIC .99-' ■ .. ' ... ■ „ ■ 

CPi£.Cl?AK PIC X« ' ^ .."SV; ' - 

cnr.c^A^i rloe^cIinls chEc<ar PIC 9'* :/ ^ , * > 
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P IEl JWOaT A • , ' - ' 

02 Fv^" ;5IC 9 JCCfcW^-K TM£b 'iN^^xE^ BY iND-pO* 



003OU'' PROC£Oj^£ OIVlSlO^ USI^Q T y^P> . P yi^a-OAT h j Cm&IKAR. 

00306:; DEBUT. _ . , 

003C60 IF. CncCKAR v^ * ^' NEXT StNTENCE - 

,U0307 7 . . tu5E f^tove, TO bntCKAR ■ ' 0 a j T i. 1 00 • "X^ >^ 

O0.330i iK. .TrPP •-10 ^^>£ Ul973l'9731 •■ '0 n^OuL-XX 

Oil^^'O..- , EuSE ir, TYPP fi :23 r-UvE 9J» 7ft5*f 32 1 » tq ri00UL-XX 

003#10 tt-St Ou- "TO QuT-riOb* . 

b03f20. r-QvE ZfcfRoS ■ Tj wAuD-PRUO- ^ _ 

0035u0 r-Ov£ I T.J COUNTER* \^ . ^ 

003560 NbE'f InO-^OC^ INU-Pfv^ Inj-^FL'^ TO i.' • \ ^ . 

00370'' Al» NUwTlPL'Y MOOJ' [ 1 vO-rOU ) a.Y >uU <.N.^«^0) Q I V I mQ^ PROOU t.lND-PRI 

00371:' AOu P^OOL tiNU-'Pr ) 'i;o wADD-PRU/t , . - 

•■00375n' ■, AD TO . COUNTER*' V 

0C3800 SE"^ I-D^'-UOi InD-PP> InU-FP'jI^ 6" !• 

0:;395C.- JF .C'jUnTER < 1 1. QO T J a;.- 

00#if2p ' IF '.r.ypP • iO »iOv£ w-'^f.f^u'lx "^U C 

OU4A40 i^ilpt ^JO 1 TO W-PE^A^IN , n 



O'iOtiEmT k^E-'AIN^^' w'*^E^'1a I N I. 



004450 

00447 / OuT*'nO.'^« 

0 :;455., • £X: T MROgr^A-! . 
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We. would like to add two more references: . 

IIOJ Beclcley, D.F., Check digit verification, ; 
; DATA PROC^SSiriG (July-AUG.. 66). ; . . ' 

[llj Taylor, Alan, Darmstadt System EliTni^rates' / 
, . .Check -Ditjit' Loopholes , CGMPUTERWORLD (iT . 

• sept. 75). ' , . 

Based on Taylor, 0]] it would be fine tgi.^revert the order of tjie weighing 
factors in our modulo 10 method, that is 3* 1 instead of 1, 3, 7, 9. 
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-I^e auSLh^ra'-have presented a case sJibdy of ^aJa extensive standards 
developmen.^jtoject undertaken among nine^exas., state agencies during 
parta of the years 1973 and 197^* It was^fli>apced i^ith federal/state 
matched funds through the aXispices of the tJ,'S* Department of Health, 
Education/ and Welfare, the Texds- State DejjBrtment of Public Welfare^ ' 
and the Texas Governor 's^f^ice of Ihformat^ Service?. "Vtxe degree 
of transferability of thtfiii-developsd metbodology and technology ^ill he^ 
examined for potential, Implementat ion in other states. 



Key'words: PQta element dictionary; .data ele&ent standardization^ 
data standards in public agencies; manual of data eleTHfentsj 
standardizatloh nethods ; state data Jelerpents and representations. 
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A 

Prbces's 



^the first Uaiipnal S 
ig, we presen^^d. the 



i^.6h.th^-, Management 

s; 



nt of Data Klemejnt^>;ia^nt6rmation ji^ 
, _ ., -^(^ aspecfts; cff ^isin^^^ data base manage- 
ment system in support of ^ahaiorie^ pUrfeueiHt to 'deveiopm^nt of standard data elements among 
sevei'al \exas state agencies-- In that prgsejjj^atibri^ye ' an analytical approach 
used bpt'hj to achieve consensus and l^? ;gam^cce:gj^ set of standard data eiementij 
and codeaf* - " ^ / \W \ " 

Today I would 11 lie to, report the i^uccess of that approach and to enumerate^* some of ' 
the factors which we Relieve were significant ixi reaching a successful conclusion. / 
Additionally, I would \tike to discuss some salient" p'roblems and to indicate sdnc facets- ^ 
of project t jaria^erabillty. ' • ■ , . ^ * • . ' 
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^7;--?!'^ ^-'^ ^ ' * S*' Organi^sati^pal Setting ^ 'Z.^' 

:-V' ;V^;r:T/ Texas Goverrior'^s Office of Info:rtnatlon^Sei^viqes 

■ ^'^ ■ the piyrpose of :Lncfeasing tbe effecti^enefiis of . ^ ■ 

; : , comjhat^^^^^ This entity, the Office of InfotmalTiQn . , 

. " aervlc^s:(0l8) ) p^^ an organizs^ibDal base; and art appropriate core staff of systfem 

: eina.lys1^^^^ Addltiopal-^yj cohcui^ projects helped Justi^V^ procur^^ 

ImpXeijieht the use of a^Y data base management systems. - . . V = 

v n ■ = ^ Under the auspices of tjie -Governor 's Office, pIS analysts were abXe to obtain agency • . 
>. attention and cooperation foi^ iqiplementing va^'lous ''ihterragency^ ^ Trm tjrae^ to / . 

■ . ' time intern-agency committees vere utilized for-* consideration of totters of ; coi^^ ^ 
to several agencies. Hence, the inter-agency conimittee vas*^ a fatoili'ar mephan^ : 
. Stat^ CJtivertiment : prior to its use for the selection of standard data elements and Tepre- . , 
•■sentatlorts,-- ' ■ ' ^ " ' ' > 



• . ' ^ 3. , -Personnel J'ijcperien^ . / . . . /. v • 

■ ■ . ■ ■ ■ -, ■■■ " .■. ^ . ;■■ ^ ■ :,. . V ^ .■■■"^ 

/ ^*^lVh.lle prior st^nSards experiejnce vas not . required of staff persorinel, ^ele van t< / 
' experl^nf^ei: of key participants undoubtedly contributed to tl^e successful accomplishment ^ • u 
"of project goalG. ' One member of the teara (England) had benefited from associajtion with. , 
Grace M^^^y Hopper and the mvy'B effort^ at standardization. .An<pther staff member 
(Eberle)' md done evtonyive vorK J.n, analyzing data elements ahd^ forms used by Texas state 
agencies / These /:y;p^ri6nccs , cbupiled, with the ooaptiter technology expertise of Schif f and ^ , . 
Bufrraah, e/entually ]^ to creatidn of a support: data base management system, which greatly '-. " 
facilitated the 'analytical approach. Additional knowledge was also gained frm pr^^yipus 
, standards expcri^nc^ in Tcjxas State fovernraent* Already within the Gcv^tnorV? Office a 
partial standard^j effort var^ underway in' the ofrimin%l Justicl area; li a i son' wfes" established-^ 
'early iJ'th^per^^onnel of tMih project, -tAlsoV J^everai. Texas agencies liad^^pfevloualy attempt e^^ 
i f oiTOUlate a set of data element ^standl^rdP, calledllTIPS (Texaa , . 

Standards). - Based' on his experiences i;^ HKW/ ^ deputy ' comraissloner^vOf on6 pf- the major . ; ; 
' participating agencies had counseled consideration of a. standards' effprt*tt^he state level. . , ; 
' valuable Knowledge and advice were obta-ined from theydata prQce$sing managpi^ of > another. •« ./^ 
"^ajor agency, an individual who had been Intimately' involved: in' the process of establishing 
: \ational' data standards , for the Njanpowor Administration. Se veraU trips jfo Washington, .B.C. 
' providecj valuablennsii-yhit into the federal standards' efforts,, and ^he -advice' of NBS_ ^jpe'rson- ' 
nel was moat valuable, - * ' * ^ " . 



" . " ■ - . • .h. Funding , ' * 

: . ■ ; ' - . ' , ^ . ■ V . 

*i , ' Within our organi2ati6nal .ritructiire; dedicated funding was essential for' establish- 
, ment of >'he' standardr, project, r-lonios bx^came availtwle through use of state genererl ,reve- 
' v nue funds for matscl^ih^^ with federal administrative ( so caUed 50-5Q) funds, Cbnsiderable 
resourceo in the/ fonrt of time' and >n^rketinr are, reqiUred to procure .such 'fluids ; at; least 
this was true in our carje.' Sufriclon^ funding; was obtained to si4pport thre|' ana lys>^ a, 6n^ 
programjger, and ohe research assistant; this wlas; necessary in order to accomplish meaning- 
ful results in a sjiort period of, t-imo. ' .* >' . • , > 

■ . y-.: ' - . ' . ^- . • ■ ■■ ■ ■ 



H^obert No'KamoXo, Deputy (:orTii;^a:iionor for .Pi^innluc; and Manafxement Systems, Texa'a State . ^ 



^^tepartmeijt of I\iblie V/e.lfar':'. 

"aam Mdntcrome^i^ ^ Ai>l' Dlk'ct.or; ivxaa Finplj^ymd-nt ConBni^nion . 
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^^ould lnc;3^6l "^'^1^ flexibility . s6 that ^]ppT*c^^ 

v.priftl^ an inte^fnal impettte^ "pub;i^^^ • 

v,lijiafb;ie p t>aiiaiXaled ow goals^ afrid :3) maoageriar Bu|>port f 6r iitlllz^ * 

'Vi^ .state-^f -^hfffea^i^ techno3.6gy | in s6lv£r^g "real vorid ^' problefca . • Addi tiipnailly , ■ |h«? psro;5ect 
^jrovjie a :fiavc^ th^ spohsprfng organi^Stioi^^ through its xi6^^^ot ^ , ^ 

c selection ' of /stahdarda, as these 'standards ye)(ttl4^^ 



pfix^iolpon 



I 



G:* - Plinctional Area Concept*,, 



'^ /^-'A dejinyiili^^ .element was'Vtke^ existence/of :an inter-»agency cdmrnittee to cobir^inate 

-st^t e ,ac t i vi t i'c^sSin our func^Jt4^c^(^^ afe^: Ueaith^ a Ad htiman res ovirce 3 * ihle: c'ooiiiiitte.^ . the ^ 
y trvter^ .Health and Humflu^^<?^jurces^ C 

/dards task^foirce Under its auppice^,>J\. fufic standards develotxnent ^iWa^ 

.^fav6re^d|>:J' project staff * • It wg-s befiptved ^nd later pro-ven thai the commonality of 'intereata.; 
- and problems ahom^ participating agbrlcies wj)uld in the standiardization p;i^ocessV It was 
anticipated' 'that 'otandardiS d/velopmet\tVmii^^ througl^ several- functional ^ , 

.areas, etiiminatinR with a subset of "state-wide"^ 8tandard$ -ithe counteVpart of re'deraO^ V 
■ ■ ^General Standard^H Ihe concents illustrated in j'igure 1* . ' V -,' 




Project Progress' 



. ' --'Jhe proje'ct progressed tlirough tasks planned .wi th usual PKRT .and^ GANTT charts, ' finally .1 ,^ 
publlghin^. a\'5tondai:d3 manual during the aumraer of 197^ Nine agencies from the health' and ^ 
human resources area partitripated; inc^ludcd were all -agencies having i^i -house computer 
/fd^«Utles. ' About .olf^,ht inter-Qgency committee ;mee tings wore held diiringj'the iii6st Intens'e^ , 
\^6rk' period,. T^^ staff /tret^ed' analytic expertise from the start and^gradiial.ly eonvinced - < 
.'tli^.vcocnmlttee of tbe thoroughnes^a^^Df^the , analyses. All standards were accepted- by una^ifeoue . 
>v)i^, and the •:iiiccossi\a vote- rate "rjipidiy increased until some. 38 data eleiiients encompassing 
\2l^ diff^-rcnt agenqy re^jlbesentsitlo^s^wq^e negotiated/' The extent of the a.rfalyfees isMllus- 
. tfated^in Figure 2 which ^ is a partijal Itc^t of thlo-.sets, of . standard's uncovered .during the- 
^ciiirse ofl the prpjiict. . ... . ^ . - , * ^ J, .^V 



l^t?slilt;r, 



* The. project proUuo.ofj^ sevd^ral products* for us^' 'paVtielpating agcr^ies and others/. 
'^ie&6 inciudec^'a data f^Ioruent. standdtrde- manual (see- F-igirre. 3 for sample* page); a data 




;quently^ some of the -project,) staff member^' h^ve moved into, agencies which partl<2'ipat%d in 
the standards. .effort. T^icro they .have helped ""tro' stress th^ need, for use of the\ stfndr 
Valuable federal and natj^onal liaison was established and Jbhe group attually hdsted a 




I)opartment of Commerce, UatjLonal ^Bureau of Standards Federal Informa^lan Processing 
Sftandards .Index (FtPS Pitb>%ai;-2) / Vashl^Rton, ^ ^ . . ^ , . - . , 

IJjS.V Government 'PrintlnB Office. December 1, l^TT^V p.' 3T;. • * . 

■ ^ ' " ■ ■ , '\ ^ ' ■ ' ' :. ; y- ' 

■ , ' . 71 , , , ' ~ . EnRland/EberLrf/ ' 

' i ,, * ' ' ' -v ' , ,' /jV Schif f/ltuf fman _ ,/ 
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'-^^'-^^t^^^:]^ ' ''^^ during. Fe^ruajy , 1975*. . AttWndajrt; .favorafejj^ 'publici.ty within ;!rex«^6 , l^6tie/Jv 



9' /In Retrospect 




tv-. ... . .-'.'staiidirditation 6|fdata el.einentj^ and "date representations *ls^ a continuli^^ 

HJtti ,the phasing out pf t|ie: Govemqr^s omop of . Inforwati.on-Se^ pplitic^J. decisl^^^ 

i^f.^!.'%[^p^iei^ ^tandelrdizqtiion on arr Inter 'l^xajB' State Gi^Yerr^ ha:a Slt>wfd tO'^a : 

.{"i^v^'^^-ihail^'* 8, pat^'^ ; '>'Jhe Governo^ '-3 Of f ice proifeded^ the "dataly'st Ar\d'_ the jaeutral ' ^3fpuhd f or -inter^-,^'; 
■^^v':"''' /agency, .^^ ^^ttempts are l!ie4n/? mad^ to form an . ad hop oocmittee .^wncerned^ v^^ 

.^I^dai^- .eleoijfent:.;^^ ■ " ' • \. *' ' ■ >' ' ■, ' .> /, ■'■■..■*•;' ■ 

i*'"^-;- ^ I!^^in|/ vhlie' always ' i^ requireS) in die rca sing 'amount sMnde/ the standard 

- izition^rO<!^i5.s. ip-d^ .^laoe. Af teir, tho initial collection: of "data for .t}ie standai'ds- dat^ • 
basV, c>^6ahiz^cti<^^M coDftputex' progr.^irariiing^ per^onj^el requirements .cah ^e . . 

reduced. .How^Vfi':^;'*'^ the methodology of having a "permanent" 'staf^* ^to ana.:^ie^ ^and ; - ; 

pVeacnt dBta, .i^l^nt-e^ior stav^dardi Nation, a higher : fundlne requirement exists , ■as. -teompafed ^ . 
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pveacnt dBt(a,..il.lMigi^-e^fo^ sta^ 
t> ot*her^;jn^ , 



t)ie tvo salient factors which added most to , the success of 
the projife€'V%rC'-^^}^ a computerized data base rrAnager and a "permanent" staff to' 

pi'oyidp a>ai5fsis^/f(iir 'da ^se of a computerized data base manager . 

.^eatly aiSeifi the ©f§anization of the Voluminous data 'collected, for the .standards project., 
:IV also 'Simpli?ied>prd'^&niming''"^^ reports* ^that. showe'd the :^re^sent use. o^* each\d&ta eleritent 
within the partici|$ ting, agencies. . " Iho "permanent" staff provided most of the leg work 
■ar^. ahaly$i8.. .:^.Thii^.me^^^ ^stly and valuahie time 6f .the' partit^pa ting .aj^eniries V 

data" processing: p&:^sptmel^^^y^ to a mihimimy igreatl^ increasing the Acceptability of, . 

such a data statidlrdV pro'Jc?ct* to the participating^ agencies. . / ' v , - , . 




10, *Tran3ferahllity 



■ '"I'am convinced '^Hat*'the^ concepts oi^'this pro^-Jject can be transfei^r^^ -t certain other 
.mulii-agoncy \^vir.onintynts, Ttxo concepts, have been described here, to.day and -In^ other , - . 

v'Vvvailablo pu\v]),oatvonr.. Docun\entatlon of bh^jproJe<:t is available, but ; needs condensation . 
it includes: P.B2^T chi^rts, inter^dgoncy commfpee^ correspondence, pro4oct notebooks/ da-Ca 
' base.**spetifKa"bions, 'computer >prof^rara dcicxamentation> copies of major reports aftd copies-* 
^Of the f6tan^Vd> manual., ^The au^hoys vlll attempt' to ''meet any rec^ues^s but iare* currently 
severe Ij*- llmlt^rM' byTa lack' of . resources . ^ >> ■ • / 

■ ^ * • ■ . ^ ->v ■ ■ .. ' ■ _ . ■' * ' ' ■ ~ ■ 
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X 59 /vl* 

2rRSA 

3:*a»l)X 

4:C0MN1 

5;CB • 

6jcOO 

t:PPW 

8sIAB 

9:MHMK 

lU:3RS • 
15:FIPS* 
l6;IOT * 
17!MAIP - 
18:RSA. 
19:8ICM. 

?1:CPA 

26tHGIS 

^^8 :SCM ; 

30: ANSI 

32.;l:osD 
33:GbMP 
• 3U:TCJS 
35:I»L 
36:HEW 
3T:IXDt) . 
38:COM 
39:HUI) 

^♦6!TBAA 

;50':PI>CK^ 

^ 53iRArC 

,55!AWS3 

46: ANA 
5T:1BM ■ 
5B:I^CpD^ . 
59:GIUN 



u/St OFTJCB OF EDttJATXON V . 

RaftABILXTAtlfill S^3WICB%AflCCIIISTRATrON/ ^ • ^ * 

BUIE^^JClARSf DATA EadltAflCE / - 

COMMfiRCB DEPARlMENT (1970 ttm\JB SORgAU) 

STATE COMMISSION FOR TOE .BLDtt) < * ^ 

COOimmTING BOARli, UNIVfiRSmr SXOTM 

STATE CEPABlMEIJT OF FUSLJC WlEtFAR^ 

TEXAS INDUSTRIffU ACCIDENT BOARD 

^iiXAS DEPAaiMEWT OF METOAL HEAIffitt AlTD MENTAL RETAHUATrON * 
fEXAS EWX>ATIPS AGENCY , / 
mm BtfU^YMENT COMMtSSIOK / 
TEXAS HEHABHilTATION COmiSS;K)N 
TEXAS STATE DERAWMENT 0? HEALTH 

DATA STANDARBS CATAIiOG^. SOQIAL AND jaEKABIDITATION. SERVICE 
FEDERAL ' INFORMATIOW PROCE^SINO STANpARDS^ 
DICTIONARY OF OCtUPATIONAL TITLES 
MANPOWER AjWtNJSTRATION.ylNFqfWTJON PROCESSING S 
REHWBlt'mTION -SERVICE^ AI^dlNISTRflTTOT^ 
STANDARD INDUSTRIAL- CLASSIFlOAtlON MANUAL 
TEXAS INFORMATION PROCESSING - STANDARD 
» GWPTROLtER OF PUBLjt ACCOUNTS ^ 
CLINICAL RECORIB SygTHM 
AMERICAN PSYCHtATl^IC ASSOCIATION 
AMERICAN ASSOCIAI^ON ON MEHTAL DEFICIENCIES . ? 
INTERNATIONAL Cl^SSIFICATl?W OF DISEASES 
HIGHER EDUCATION GENERAL ■ I^ SUKVE?f 
SUPPLEMENTAL SBCURIW INCOME ' ' V 

STATE CONVERSiX)IJ PBDCEDUBES flANUAL 
STATE COMPUTERIZED ACCIDENT REPORTING SYSTEM. 
AMERICAN NATIONAL STANDARD ; / 
UNIFORM REPORTING SYSTEM ' ' . 

IKTEfmTlONAL ORGANmTION STANDARDIZATI^^ 
GOMPTROLLEB^^BNCY qODE. , 
TEXAS CRIMIICaL JUSTICE 
U.S. DBPAKIMENT OF LABOR , . • . - 
U.S. DJa^ARlMENT OF HEALTH, EDUCATION, AND: WELF^E 

U.S. department' of defense 

U*S; COMyERGE DfPAimCBMT ' ^ . > v 

■U^S. DEPARTMENT'OF HOUSING AND URBAN DEVEI^PMENT 
-U.S* DEPARTMENT ^OP AGRICULTURE 

EQUAL E^^LOY^te^T,oppoR^1JNm commission . . ' ■ 

EXECUTIVE OFFIGE^OF THHl PRESIDENT v ' n ♦ 

GENERAL services: ArMINISTRATION V ; 
GEI^BRAL ACCOUNTING OFFICE 

INTERNATIONAL STANDARDS ORGANIZATION : : ^ 

TEXAS STATE AGENCY BUSINESS ;«>1IN13<FRAT0R ' S ASSOCIATION 
OFFIC E OF INFORMATION SERVIC ES ; 
H&\LTH' DEPARTMENT COUNTY C0D£S ■ . r . 

6fE0GRAPHICAL LOCATION CODFB:'^ - , ■ • 

GSA PLACE COl^ES '^^If "- , - . 

HANDBOOK USOE ■ - . " ■ ' " V - ■ 

I^RAFT FIPS • " : • 

RAND McNALLY AND CO* CODE LIST , : • : / 

ANSl-DRAFT-NAME FORMATTING FOB INDIVIDUALS / , . , 

msi-DR^to«-STANDARD UNIFIER FOR -INDIVIBUALS ,. . - 
MERICANWATOONA^ STANDft^TO^^ 
' INTERNAT^AL ' BUSINESS MACHOTES CORPORATION 
im NIMERDCAL CODE FOR^STATES. COUNTIES, AND SITIES 

• chahacteristics^ofW INSURED urrEMPLoy© . fv . 
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HEALTH AND HUMAN flESOUflCfeSCOUNCIt. 

INFORMATION SYSTEMS CTATA Standards 


J ■■ • -Vv • ■ .-^ ...V 

Page 1 pf 1 
SEP l\ 1974 


ELEMENT DEFINITION : *' ■ - ■ > 

■\ ■ • 

. V; i-. Ciilendar date consists of the; year ^ mont.ll and^^^d^^^^ 
. -.f. OrdinaV date consists of year and day df .year.: ,V 

III -■ --• - 1 iiiir' " "--i ■ ■ - 1 -I - ■ ■•'i -MM ■ II ■ ■ 1 1 " ^ 1 . 1 1 - i 


..lAHHRd t ■■ 




FGOeRAL • 
TTANOAPO ' 


X 


tAHHRC 
STANDARD 




COOe 'STRUCTURE 
See Remarks 



.BEMARKS-r' 

\. Greqori^in (calendar), 6-numeric-f i lied with two digits e^ch for year 
month/and day rn that ord^. ■■ , ^ ^ ' 

. .2: Juliarv (ordinal ),. 5-numer.ic-fi.ned- w•1th^two digfts: for \he;year and; ... 
:\ ^ three diqits for the Ordinal c^y. , » • . 

^ 3.\ength'o^ fieVd^bay b^modif^lejd if 1;h'e entire date is not required. 
• See docuniertts referenced in the jcode exp,1anat^i6.rf, : ; , 



CODE EXPLANATION 



American ric^tional Standards Institute' ^* :(ANS 3. 30} 



Federal Information Processing Standards ' '(FIPS-4) 
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' DATA, STANbAKD9^KeP0Rt 002 • OATA ELCME-NT GlCTiONARY 

1299 AVHudAMI/ftecllHUMr KftCE , ■ . ' ' . : 

A COae S)lr.'NA«C 'iNOICAflNG RACE Of APPUICANT/HECIPIENT* " 
' 3CE ti-tl^tNIfS); " V : NUMUER'OF QCCOHRE'NCES «1 ' ' 

AeeNCY USERSt C6 COO : , ..OfJt. ; HEW HHMR.,. OIS / ' . .f 

' ^ 'nc ■ '-TRG; • . , 'TsoH •■ _ gsoc 

'■ ' " " ■ **. ' '-l' ' • ' , • "' • ' . 

' . 067* APHUICANT/HECtFJEMf RtFEK««p PRO^ J * 

^ . ■ ". ' , MAWE OF PR£VrOWS liSEMCrt INSTiTUTIONt 

, OR PROrESisipNAt. ft.6.. A PHrsfCIAMr WHICH REFCHKEO ' 
' APPLrCANT/ReclPltf4t. TQ PRESewiT AGENCY. AfcSo' USED WHEN 
, ONtt CATEGORY OF RO^ERRAL SOURCE IS GlVEltv t»6». 

' - ^ . PRfVATE PHYSIC I Aj*. GENERAL HOSP».«ETt. I . .. 

SEE tUfcJlENtiS): 67X 69b. NUMBER ^P/ftCCURREWCC^ 21 v 

■'AQtUCr users: CB .MHMR tKC . TSpW DPfci 

^ . ^AdtHCi FOR SCRVICCSf INblCATES WHAT tGENCY. 
'see ELEMENT CSK 670 671 ^ , NUMBER. OF OCCURRENCES 7 

; t , AGENCY users: CB> MMMR TKC • DBW 

' ' 2^59 At^HLICANf/AECIPIEMT REUAJJVES PHON?: f^ll^^ 

TELEPHONE' WJJHBEK WHERL SPtClf^IEO fttCAT iVEs ,0F AN 
v^^ V ^PPLlCANT/RECIHiENt MAY at^ C 

. *SEE ELMENnS): . . , . NUMBER OF OCCURRENCES 2^ 
_ .A6ENCr^SEHS: pp« ^ 



. 1270 apfui-cant/hecipient stx ^ ; ^« ' ; 

? ^ CODd'OR NAME SPEC t FY f^WG*: S^X \0F APP^ tCAflT/REcZPlENTt 

SEE 'EUfMENT<SU >4UMeEft.^B J OCCURRENCES a'2 - . 

' , "AGENCY VSCHS: CB COU DOl// HEW^ • / TAB RHMR t> 

/ TfciAA TEA' -^ - tec TRC - L TSOH * USQE , D 

- ' . ' • ■ - ' ^^^"--^ ^ ' ^ 

0510 APPLICANT/NEC IPIENT SIGNATliRE: . y c ' 

, SIGNATURE OF AP^JlClCAN r /RECIPIENT . yy / 

, r ; JEE ELEHENKSK* . ^ * ' NUMBER OF OCCURRENCES^ 46^"^-^^^ 

;^ . , .AGENCY users; CB^^ lAB. Twq DPI4 . . 



^109 :applicant/recipi€nt social security number 



THE Nl NE -0 1 (J I T AC COUNT r^UMBER ASSI 6nE0 Q THE " S''^ I A t 
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■ Ihterhal audi t;ihg is sxpandlhg to; inciuAe audit; of djita pi^^ 
TWy f ^>rp^J^de an irid^pftndeht- ^tn^ <i^hje^tlye look, operatibnsv 
hell^ prMide raa^geinent\btytrtris a in ADP : 

plahnlni A ; For data; ^UmehtWV ;audltp^ waivt .l^ri^o4e8C|:iptlon, 

needed arid' achieved aecur^^ cSme frothy What; ^^f^/^ 

cost , vhat is their value, ofe there al te^tnatlvefi>ii -Vbo h^s accei&B i, 
iisrig are they ijaef ul , arid what ,cfthei: :u#es iJo ■ they^hdve?^^ ^ 
doci^fetit these; point* for all data eleirten«-.^ sy,yteri|$ are reiitiyev 

• • •■- ■ ' ■ — , . , , _ ^.tb|i ,j % need standards for 

^a^- oJf devj^loping: s tand4$^ 
Ide In data^ startdards , but inuch- 



lyj^chtmo n t o ■ ciwhy or gi^^ t Ipn s , A ike - ^ 
sA^h ' systeins , in : patt re<^utef the wb 
d|ta: elentent^v ; Some^^^^ has been 

Teinalns^. to be done ,"^^ V^^^^ : ' , V ^ 



Key words V t>ata management ; internal; iudlt ; management controlsi 
standard sys terns ♦ ^ y ' ; .. ; ' , .-' / . ■ 
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. ■ I., iatroducti6n,;-v . ,'. .-^-y" 

i''^ Stort^ted systems . but the -^Aer.^ themselves apd the. t>i*cil,are-:and sottwatr^suppot^^g : hpm., 
SfeS^nternetaud^^ find this: new. chlu^nglngV ^n<i,perhaps* even .fri^h^hng; and .data ,^ 

^^^v^S^Li^inrpetscnnel h^^^ the samf time, systems .and . 

v 'Satidnt. personnel fiud'thei^ : 
^sterns, they .suffer Che instrusl^J5S,:oi».*i#^ ; 

i/:;:'i: 1 will rev the puTpo^:0^kv<>ea^^di^^ data processing, aj^d 

MMcyxl&tiy in the context^of •da^-nAanagemehX^' .Of^c^^ r'^l^f'^", ,^ 
•:. y .Si^ua of data ■processing, ■just,:as,cUt^;p^^ 

^ ■ ■ •Ik^organiza.rtcjiv-by this ™ekn;% eSt^S^ jgqv6rnfl«ftt ^^ehcy,^S^slnes^ . 

? A-icts: ana intarlonn^ts with^ larger 'a«ipt^r«e*>hole^... -Whije we might ^trace relatlbnships 
^r-'^ ^SSUery specific 60., the v^^^^ 

;- V-SSed%ur prLr,t- focus 6f inte¥eii. . UfcSf«^m«fore state a^ an ynde^tyingv^sgumption 
' • ^ St In^^rs! daL^p^^ r^spantf},bi;}dty: for- tt.e,.^:, 

■/vgnir^l^f'^queni^o/th^i^ 
;, >t^l«iaonabla:efforP and ti^ \- ^ 




; 2 • In-t e^rriai 1 . Audi t i ng^- 



^ :K l^vin "internal Auditor ?*V^ C^ auditors j^ubject tp the/ • 

iM^hpirit^^ they report to. thus, if a ihdrmg(em^ has: a. staff of atacfitdrs- -^ 

-'■rv ch4rge.d i-^vi^. of bperat^jdns under^that: same, nianiigeraentv thes^ are^ internal auditp ^ 

■ ,.. If : tile; same' m)anage?nen t , hireis or coh t tacts*'- vith an outside organization to come for si^- V 
/. : *dif ic^^^^,^^ purposes v .the^e T^eople are: no^. internal audi tors - For example, to, f he Civil , 

V . :. 3eHice CoDri^^ 1 am an internal, audits : the CSC payroll; 1 CSC, • 

;oand:^^^ Similar ly , our ABP. staff b^s audi tpts : con- • 

. Ceth^ aolely wi|Mi MB; matters:^ the^se are. interna 1;^ to vthe -A^ organieatiocf; f^^^ 
; :a^ciitpTS : - . : . < . : 

'^■■y^-''-::' ''' "i-^^^^. .^txci ye^it^xnaX auditora.define^ in t^rms of , two words:: 'independent?'/ ' 

, i/pA^ph^^ecii^ management needs to look at their 

: V ■ '^^^^ Vtth* relatively -unbiased 6yes> and;;thesfe;'a're th^ eyes: of 'the •auditor;' Thisvdoes hot im- ^ 

. ply distrust , al though auditors should find: any breaches of trusts- For the. saine r^a§<ih' .ra^^ 
.. ; agjlfets ^st use ct\eck digitsv redundancy, verification ^procedgj|||^Si^d l?atc)r tdfealV^^^th^i^ U^e 1. 
.aiid it*9r& to, ensure the adequacy, and eff ec t iveness ^^of these and other coatrbls . *' . 

V Thi^; :iftiystic 6f data^^p^^ has removed it from inany -of the management con ttro Is a 

> '. plied to manual processing. Specif xcaUyi automated systems have .^voided or evaded controls^ :, 
• , - over development , time > cost Limitations, and thorough, documentatiori, to 'name just a t&tii' 

, TThey tack perfoitiu^ihce standards. Most araazingiyi they lack codification, so that again an% 
' . again;: f^om Scratch to develop ^ystqiis which do essentialiy yhat teaj^ or 
;. :huhdireds or thou^andfi of other systems dp. Given' the precision necessary for: data ; 

; : ;pjx5.CiS.9Sing, t flat data proce8scvr&. would fail to apply to their own generic trade the saiiie 
: rigor -they insist, on: .^oxa the ftinc tions they serve 'WOuld be ludicrous if it/weren '^t s.b de- - ' 
♦ trimcsota^l both to the^ orgaoi?Jatlohis and thfe processed functipris, ■ 

3. InterhaT Auditors ■ In" A^P^ ; ^ ■ ^, *, , ' " ■ 

Many,^i1£ n^friijosCj datar:prGCessingprofes6ionals know of these deficiencies T^^^^^^^^ 
1 1 tc rat u re abounds; *«i ^ ^ document at ion and exhort atibns ' for chaijg*^ . Almos t all ABP managers 
worth their salaj?i-€S, can explain why *they so short ^in these areas ;: prominent among the 

ex^anations is the overwhelming' press of* vork- - they are so busy working they dojl^ t have 
tirtie; to.^inanage . .this., is. the . classic. :manag'^ rial ^^d data . processing per- 

sonnet v^;and allows of only ^ o response , ; - . the ;tnar^^ take time to manage,. Every 

otl;^3r of prg^rtizational Csndeavbr Kas had t:o Accept tl^is; the *;onder is tha-t ADP s^ll I gets 
away with this excusHi • 



.y' *'^-^K^:,f>'^: the problerrr is la^k of b^ffehmarkss'^ Highe level managers don* t know when At)? 
cbs 1 9:, become excess^lve , v when run ,times fali outside acceptable : tolerances;^ when programming. 

• times ^xcgecf: normal ^r corapeten.c progranimet-$, wh^iu testing; and' debugging :takes too long, - 
The E>roce8ses^ have been made untamill^r. to hijfier Ti)g«agers5 but unfahiiliarity nb longer can 
be accepted. The prbfessiori b|- da ta' proces s^^^jl^^^ devefop: standard's against which It: will. 
m.ea«ur6 itself , a/id be measured. This wil"! •^^^mKabagements the tools to control and ' 
manag^, data process sing, without. necessarily.'ugBH^ to. be data processors And internal . 

■•audltor$ will be th^re,' working with'^'tHe clatajHcessors' and managers, Qeveloping and vali^ 
dating ;the: 'standards and applying:: < 

.This mfeans that internal a*udi tors mist participate in ; the planning "for .A0P sep/ices . Vhey 



mi^fet wojrk with the speclfloatib n^ r»iew, selectiGn^^nstallatloD*,* operatiog, , and evaluation 
: pf .^har(^a)re and sof twa-re , i n ch^se nje . t.ha t? "jhejj have afS : i nput , i n _ de f In i ng: stamia rds and; 
: ^^9^ C rol S , ; : I dea il^ > ^ n aud i tor^ could rte ifV bn rev i ew of t hi^ adettuacy ^jiid e f feet Ive ne s s of ."^ 
* yPjpjfJtj^ol 'tpi^u d i t ^a n AI>P^ installation, t h i s not on 1 y :«a ke s t he a ud j ob e a s t ei ir , b u t a I so ; ^ 
reduce s tiie, 'di sr up|t ion cau sed .by t he audit ef f o rt a nd id en t i,f 'i e «5 a [A^ntegeme n t or t bp bf i ts ' 
. j;ob. ■ Tlne hecter^ ,th^. management ^f an operation, the more i-^t u se s - s f^dWd -con t rb 1 s . ^f or* i t s . 

own "^iJurpHO S0 tind • the s e a 1 s o se r^b the pu rpo s e s of - tr^^e a udi t b r ^> ' TH'i^fi^ a pp 1 x e s to a pp I i r 
v.caijf'ions f/'.^ . consider an entire functit:^ not- jUst the ::p2irt hanq^^^ computer; arid* .;'-: 

. y.the' ciobfrola ai^^ :the appli^'tTlfn Vs qualrty.. . 

f, "■■ * ' * '• ' .. ■ * ' ' ' /'•'.,.''■•■.■■..•'■••*■' * 

*-;.Fahnllne-^\- ; ;'■ ^ ••. -73,. •„ . * ,.1 .'^ "■ ■ t^^' 
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. , ,, . , ,... ,.., „. ,,,,,„,.,,-.,_- .,„„„.,., „ „,, .,,,,.. .., 

'■'5'. tbg?tKer-.;;tfl';arrive -at- .;;yve :mutuaV,-goal .. ' }■ "■■:-■■; ■''■;\ v';' 'i'";''^;; -/--^ .■.:':>■; " 'm/,';" 

f{'^-.c' ■ '■ •■^ ■ Auditing .Data;j*^nag:ejni^nt:; '^'v^'^V/v'''.-':' V .■ ■'i;'^ 

V data. ^'management tHe:.audUor- aiust, be ;c3t^ternBd; vi^^^ «speci&. . fe«er>^pftT;.t^ire-^ 

#;:-Wjted 'at thts^%mtKikiun> .wtU ha*e :releyance for auditing, Check ctiiirapterst ,>fi;awc^^^^ 

m?;'flhoiil4?w^^^^^ they are;suppofee| to/ as th^y a^^^^ 

S « Standatdi de ternilrtfe 'wHether t^^^^ 

' ' %««n(Jard»» and^ tfiT^^^ exceptions to standards. Each person can apply this approach 

' ;:"'l;b;'ee6t!i.^of''M-'-p^ >ij5ni|lcahce:;clpes ■ thls^.-haye ,;f or::a^dlt,,-: and,^ dpe ^ao<^:t.-, 

^^'^ ■ • Wtt''«nake a v^y preUminary: list of audit points related to data mahagfenjft_.;; _^ 
; >: '/*re p*itthts, a^^ iqok for /ih. the documentiftion, operation, ^and products of , , 

application, for each data element. . . 

' ■ data element (Xleld)'dey;ribed.unamhiguously and; clearly for 

•-. •eifey reference? Does thfe description include full; derin|at ton of all appropriate character- 
/;.Ifetlcs:: pei^^^^ numeWc, aipham^i-iC), exceptions, meaning; 

of valiiiais, references? 



B. Accuracy. Does, tjie dociunentation-state the expected, aliowabla accuracy 
level of the data? Where' Inaccuracy occurs? ImpaM of inaccuracy? ^. ; ; _ : ' " : 

'■^'^■■ '^'^C Source'. Is fche source of each data e;ement defined, including the chain* of sources 
^.where^ relevant ./ to pVomote' understanding, of : t^^ 

V -k-Cost-.: dot^s it cost to collect, 'convert, use thedata? What i s the replacemenj^ 

7^^t?s^ Wh^ . j^* 

• . '^'^;;^alue^^ is the: va t^evbenefit-^of the datV. or .alternatively ^ 

having it? ,0 ■ ' ■ ■ * .■ 

F. Alternatives. What alternative data could be used, at what coat and saving? ^ . 

' ' ' C. Access. Who should hive acce-ss-to the data, and what safeguards should be es-tab- : 
' liahfed? This ■Includes consideration , of freedom of infotMtion, and protection of privacy, 

plua analysis of the- costs- -^he cost of,protecting/releasing_ information may;tlp the / 
<^dlanc6 TWiking the^data '.inoconoir.ical . /. . ' ■ ' ' rs, ' * , , , ' \ 

• H, i.if«. How Wng is the data useful, how scon is it .available in^ terms of syslern oul- 
■ puts, <iml !ut( does this affect the value/cost, of the data? , . - / : , ' „ : ^ , . ^^C^^ 

T.' Additionar LTses. ' What ar« the -possibiUMes and econooies.of systems sharing the • ' 
■/data? Wi:a%- savings 'in data coll eel ion. coT>Verslon , storage does this achieve, and what . ^ ... 
(COSts/conipU-xil'ies doos it introduce? ^ ' ., 



ICO 



- - We' can add to this l^st. : As it stands, however, it illustrates the interactions that 
' ■svatems designers and aud.itors 'should donsider. . . For example, one data element may fit the 
^,eeds of no. one syst«jtft ■perfact Ly , but represent the best balance :afflong a, group of ^yst.e«,s,.. . 
;AnotVfir. data elBisent :fr«y»be . too .short:-^ Ac- 
'.•c^ptable . accuracy fr.ay impose .unacceptablei^c / . ^ . . ^ • , , .. - 

-these,.a#:t: points raise -a cquest io^^^^^ 




of our scarce rSswurces. inaeeaj we cou^u cariy uai^a =f ciu--^.^- u*''''--'-"--- ■ ■ - ■ 

feat our *«I*po8e , But we n^st ahalyzfe the data elements we'use , and to ajv^Ktent far greater 
"ttian we have done , before . We must •ti^malize -the eelectlon of 'data eiemet^ to include how/ 
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. ^-tiori*^. Flrs(: , .mc>st: s:^s terns: uhdiSTrgCi; a setrieis pt ; rnbdlf icatii^^ chang4s ^ we x^Jh^vi^e^^ 

.^.ieycfiutiion^tiy appt^ icp i^chi eying gtdecjuitt^! :d4t^ contrbd^ and jus£lfi<idtioa/- This pfer^^^^ 
ilu8;to; transition :whi:le keeping outVpre^sentv^yst^^ v' 
: :fy ,t^r repiace tbeih ^ Slmi latly , peVf qm^^^ i;h^ aTialysi s f p*r bhe t^jn fenef It s^ o ■Systeros . . ' 

5^^' ■ to cHe $:e4prid advantage^ ..bat^^rie we^^^m^ :<^r^ate,^ ^j^feny 

■-;':'f^s^ent:vOrgaH duplicate:Ve^c]i;j&t^ .i^'::-tiie-:'tri.te '^bu^ 

j, reirWenting:^ wheel ia, :oTlr\4at:a s^^tems-; ;;For example;^ almost ^ 
; payroi/t V ^but^^^ sta,rt^^r^& tbi^ wh ^tp iiicilude payrql I syfet^ms, > We tan \ 

i s^y; witb juH'ice th^r this cgndlrticmv pre^cpipputer 'day^: b do^s this . • 

• iack cohtinue today? The agie of 'cornpaters mke^ posaltl^ ■ in a way /bever< before trt^e - " 

the design, of a system once us<^ if<an: unlimited number of org^tiizaHotisv^>^ what do ^ .. 
we l^ave ? Unl inii,t.ed ruimbers . pf systerrfs / :.-lye - don ' t ieyen knoW approkimately hp*ji^^ per year 
-per employee^ a fikyroPk syst^ra should^ <ip$t. Even if: We accept that not all payroUs /can be / 
the same,, vi^ must adniit that* a relatxveXy small number of such systems Would tak^ c^^e of 
i. : the yas t' tnajc^rity 6f ' organii^ations. The same appl ie^ to many types of applications : per- 
; sohnpl j xnY<in^^ . ■ • 

■ ;' . > A giunib^r of orgaftfi^t Ions use the same^ayroll system * some becaMse they buy the ser^ ^ 
^ .^^f^ ■^^^^ ^^^^^^ their system ftbni the- sj&r^^^ ; ; 

. ^Jrstem. ' 'Stiii y we don ^ t know what constitutes: a good /payroll $yste;h.- ' Only in tho^e pfitl^^ ^ -.' 
, ciims tan<:es ■ Wh^ ^erv i^e bureaus/: of f er the saiiie / pr simi lar - setvice s can we even cptnparje " ' 
■ coist . , 'What we need is,^':^eseax^b' infe e^ standards^ riot cTn^ f or dat4 processing • . 

'^systems^in general but ^^Iso J^r { specif Ic types of applications sucH as t>ayrQ 11 s^ if • 

; th^e provide a ran^v|-^Qf'st^ have a better basis for evaluat^^^ bur:*indi- 

vl dtia 1 s vs terns « - * ^"-^ : ^" " . . 

The s^^ond adv|intage ,^ then , is that we can, cooperate in setting standards for What data 
• to use.t- ^rtdXhow to^ We do not have ?!)''dip>lic in organization aftet organisation ^ 

the -effort- aW c^ of developing me thbds-fdir seJ:4ing standards Cstdndards for standard- ' / 
setting , if^ yctJ^wi 1 1 ) nucU lesS- developing the Indiyi^ual: standards themselves . We Have a - 
wealth of different systems in the various application areas to compare^ the true 

virtues and defects^ each, in order to identify and Use the best of each^ By working to- \ 
ge ther , organizat-lPns can " share t^e cost and ido what probably only tbfe largest , 'if even . * 
\- they, /could. ;dd\f or \thems^'l^ves, , ^ 



\': (^T^ ei^ today is on datar-but; the job must include standards fc^ data: e lei • / 

me n t s a nid da t a p 1 1 ion and da^t a - c o n ve r s i pH and a 1 A p ba s e s of <3a t a p roc e s s i n g , f or t he C 
applications end the^|§<3^ We need 'standards?- for' systems design, ifror ; programming'', ; , 

• f or opeSa t ions . Wg nv^d stand^^ds f or^a 1 1 . level^ o^ managers to nonage wi th » . > , ' 

' y"'-'- \ ■ - .^ , ■^6/^$tatus' 

\ srhe.-; da ta* processii^g 'community A\as already niade modest progress with data, standards. * 
•have /'SOTne standard da^a elements, alth^jiigh we, don' t hav^ standards for use of j'h^ in:; . 
• • /Specif ic , types of systen^. We don' t have/ standards for evaluating applications. We neecS^ 'v • 
;■ ' such standards ,■ and • we j,fjptd t hem ye sterdayV ■ j ' ^ ' - ■ ^. . - .. •. 

i--' J/-, .•' ■-■i'^-: 

^.■y; . ■ . ■lijgi^ entirely'''\ippr^riate' th^^^ v;e should hi meeting!- urid'er" the auspice* of the National' 
:. 'Hureau of:' Standards and tlie American >fat i.pna 1 Standa rd s Institute. 'Fr6m,Mre on, th^^ 
; . primary . vJib^ l^e ' * s t andard z^i.!'* ' ■ *• : ;. 

* ■> ' ^ ' ^ . ^ ' i^^^ ^ ^ ^ ^ t e r fia I a u d i t o r $ . wa n t s t a nda i;^ s , ^ t hWf''' they Tiav e ^ rti is ' n6 «d to' <• • . 

•thei.r . jcib's knd so they /impose restrictions oo* ^drgafni^ati^ns. and peopl^ and WySem^.. 
'^he-'trutS ■is,.- wi gather into organizations 4^9/ffi^(y3*inj^^^^^^ ' The • bet ter" we'.def ine^. 

''"■"'■J - ' '-y'"-- • .■ ' . ' '■^■■•n'., .•; ' 
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. > ^ : ' GUriical Information> Cen^^^ 
• # E. J, :Meyer Memorial Hoapita.l 
. B\iffalo, New York i^t^: 

. . . ■- ■ ■ . ■ . *" ... . & : ■ . -.- 

-° Medicine i% concerned about the grpwip|rifprmation, 
crisis ih clinical practice, ^he -ii.ain^yj*H).t6rtf ;are dedlimng 
qualrty of medical decisions a^d tragrtitent^^^paTtt^nt care. 
A Ithou^gSi information science has clarified tfe^t|lated concepts 
*nd thfeHechnology is available to regolve this crisis, the inter, 
face bet^veen jnedicine and the technology is sTjitl'not sufficiently 
developed. This ii^terfape requires a comprehensive, v^ell- 
constructed Medical Lexicon in which each lexical entry is 
purposefully coded. - A multidisciplinary national taftk for,je 
should be created, authorised, and ftinded, to develop/ code, 
and" maintain a Medical Lexicon. .The second interface taslcis' 
to develop criteria for a Medical'^tiata Element Dictionary, 
which Adequately characterizes all the data elements. In order 
'to conserve the humanitarian and social values, medical infor- 
mation systems should be reviewed a.^ accredited. Qnly data 
center8''with'a sufiiciehtly documented Medi^i^l Data Element 
, Dictionary should be certified to coritinue handling confidential 
medical data. A highly visible coordinating leadership m the 
man- machine interface area may be necessary to erid the dis-. 
tressing medical, iAformation crisis. .' , , ■ ' 

' ^- ■■ -. \ ■■ - . . . " . ^" ■ ^ ■ ■■ ' ■ ' 

Key word^ artificial dtrtelligence; coding; cognitive memory; 
&onf identiality; data eharacfce rization; man--mafchine inte rface ; 
H-T^i6al ^ding; fnedical computing; mfedical information , 
systems- rtiedical lexicon: medical taxonomy;' medical termin- , 
ology; pnvact;;fight-to.privacy; standardized medical nomen- 

clature. I ' ..■ . ,, \ ' 



Chairman, .foint Task Group on Confiderttiility of - , 
Computerized Medical Records. , 







•y^^f getefatatibn a well'-tgr^iL^ phyiiiciajtt ail 

V^/j^e■*<>^■■1^ie*gr> .• h- v.- ■ - :-:t ... . 

atS^ decis^v^ns W'^^clihing. • There is a gMwing :^a^p betv^ee^^^^^^ 

. : tiafly^^^^ and tfte actually ^used^ 8 clinical rnedit^i^^ 

;> : vs. in in^ \ -^^s- t^ of 'ne^ iMo^a^iion ■ 

\ f ro^m; the ' r e^sea r c he r to the be^fi id e d-ecision mak^ f i s no lon^e r adequs^te The prfiMCrti 

■ ticm * ' ' .• ; 

Another alaftn^^ crifiia iig^,5the fragment^t^^^ . 

SpeciaUzation has restrlt^^jj in 'sp^'i&felt^^^^ 
: .;e^eh6e d care pla^s coordinated treatment. Corriniuniaation act '^^the - ' 

^ ;}^r<3e rs bt the specialties iias been eroded^ f Ix)ngitudinal 'follbw-up^care^^b^^ same ■ v 

family pbysire^an has been lfi2».rgely replaced, by spe^jali care -which is concerned only . 
\^H^ySS^ig^S^^^ '^'his gro>yiiig fragmentation^ of patient; c^^^ pxontpted 

V the:recent "^eriaiss^ family rnedic:ine . with 'the^hppe tha;Ksuch prirnary care physicia^^^ 

will inrjpi^ove/^are cpordirratiori and revive longitudinal thinking. ; v^ '- ■■ 

: obvioua solution of, thie^.^hfarm ei^^rfetive use of modern infbr- * 

: rna^lbn ttc tec^Knologyy: t^hysicians should no longeV be expected :t^ prgtCtlce.^^ 

. entirely from An "Inter-^cU^-'e medical, infbrmfiition syateno should iiipport the . ' ► 

diagnostic decision^ /and the therapeutic choices. Shared clinical experience should be* ^ . 
teadily available so that the practitioner can make the V'best^' decisions [2};^^^ 
r e t r i e ve:d s hp u 1 d Ve a part of rational decis i oh s . ; . T he r o 1 e bf ' th e ph y||i i c i a jffil ho uld b e^ Righ 
^level firpfessional jwdgeaient instead of memo¥y-linnited recaU effort, ^^i^ical, informafcioii 
sysLtems are badly irt/need. Perhaps they are loAg overdue. ^ . 



".2. Man.- machine' interface problems * . \ 

' Mt^dical cpmtiiunicatiqn is in natural language . Diagnoses conditions » signs and 
sym|>toh)s\ are expressed nn natural language, with :bot|^j|j|||flexibii^ and the ambiguity 
<Bf human, cpmmu nica tioh . .The acc u rate ; trahsf o i^t^>^tid|^^^Bifeural languate te rm^ ij^tp : 
msichihe-xpmpatibl^ semantic ecjuival^ts is a real dHilHpjp^^Pf today* s IKdicine/ •Gon- 
, deptiially^ this transformatioVi require s a formal Medic'ctl lexicon which -would contain 
ajll'the valid niedic^l term.s used in clinical c^rrfmunication. Suc|i^a^ M 
Wo u 1 d have to*' ha vev-^^^^^^ ) e n t r y f p r e v e r y s i g n if i c a n t " rtl e die a 1 da jtu m . The 

Lexicon shpuld cover alllfi^Ms^of c^U^ biomedical research. Each : 

^ntry would reproRent one clinical idea, <^ tliis 
^4edical Lexicon would ropras<?nt the complete potential data base^ of bi6medicine> To 
each Toxical entry,Va practii|^ unique code value would be assigned. This code value 
.would be the semantic equivalent of the natural iang'uage terrp within the information 
system? It has been proposed that the. process of encodihg^j ^er se ," she aid be^ automated 
|3). Manual, coding is notoriously inaccurate.' often a.rbitritry. A utpnaated encoding^ 
i.e. , corripviter-ba,$§d retrieval of the .proper code, ''^ the human 

^ error af .coding.^ ■ '~ ■ .' ■ ■ \ \ . ^ 



A .MedicaL Lexicon v^ould have to provide the he'cessa 
.'eridV and a rigid consistency at the machine's end. The formeV 
' acceptance .^^^^^^ while the latter is critical for sema-t: 

; ^ciioical-e.xp^-iPiepce':[2|. \ ' ■ ■ 



y xiexi unity ac cne numan 
: for human 



EKLC 
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"-^--Siii-iiOt tiiW concern of the irchitecfce pf ICIM ; to. provide «yery term ^^ath a^^^^"^,; 

:v-./:-^ibIef:-.;T'herefoTcV^^^r^^^^^ 

■ -^-v- : ■ ' it:ia8- planned; thWlSlan^^^ ^'^ ■ 



compound, e.m,^^^^^ 

in Bucxi new a.* . . • r ^ »»4^rn f rm fl mav dhanee . The latter entails 

^lft-<*| ,po8ition in the h : v , V , , 

It 18 o?^ted trarvsformati(?n of natur*! :lan 

Wc^b^l^rie^canbe^used^ 

technology^ . ■ - . ' • - ' - - - -■ ^ ' • i 

. ... 4; Dfiv^loping nnedical data sy6terrT3_ , ' , .. . : 
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• ^'^^-^^'•^^^^'^.^^f Better -^lanhing., and' -Uie^inVbtipelrte^it- of :^it:al ^/f ' 

I^ V; '"^^icine has toi^irate^ th^increasih 

.5 V.^UucSJ^idelines are honored, medical infermatibn 8y8tem8^ea,n now be developed with 



'^IP^^^S?^ * - 'nedicihe; since in these Gtiideline^^e huina^te: 

r -ma^Iirt^ ;or^et|ic4ne aT^ trahsliteij iSto the lah^ua^e^f^informatioii acftnces khd 9 
- "-technQRi-gyv 'jjfro* '• '"" ■ "■•V, ■ , ■ V' .'"'' v> - 

r ■ 6.. ■ Medial E>ata- %^^ Di'c tionar y ' V ' . . ' • A 

' »■ u ^ Ethixiil Guidelines [9j. data systems handling, mediil data 

. shall rprovide^=s8uKed confidentiality, and they shall cons.erve the inregtity" of the medi- 

; ^^IjrecordS. - The k to this task ' an extenaiyely dociinieAted. cdmpEeheneive Medical 

, J^ata^Elemenf pictiopary (MDED).- a?he purpose#,Ta dat 

• the pertinent aspecte of ?ach medical ditUro 'accepted by t^C data^eate/ for ptprage 
, pToceA3vig,; and release. M&ED is esserAiaily' a catalog ^df . the var'i 
the loformatioh sysbern, along with a comprehensive descr-ipWve characteriz|atjoh of ' 
each dattrm. A data sewuf-ity priented MDED shijuid fotmally document ea«#^atum aV 

■■ ■foiiow-sr ■■ ' : - ■ . - ■ ' ■ ~ , 



■ 4 Heading : > 


.' E^mple/Explartatipn 


— iSu-L ■ - 


. \^^MB OF DAtuivl^.W \ ; . 


• Adtr}itting:>diagn05i§ . - 


• ; • • ; 4 : •*'■ 


, -.^ ■ /* ' ■ . .'■ ■> . ■ 'v 


W'Cj^r^^ admis^sibh ' 






^ ^ Attending phy^cian only^ - - \L 




(Noti^ Ir> our opfkwtioti^ ^jv&^us code ^ - * 
^^'stems; One p th^ spA^ific co^e, a five- . * 
digit pure alph^etii^ code^taiue, the other is 
. the categoryj^b (ICDA-8/) ■ - , ' ■ / . - 




. ■'■^ 

Jhey^eci^ic codlis re published by the Jo^u^^^ 
of c/linical Computing [10]; for category ceding . 
; , we ICDA-8'^ublished by 

*- Service ■ '- •. ^' ■ "■v^" ■' ... ' ■ 




^ A utomated letter-by-letter rrialch '«n<^odl^g**^de^odfiig 


- .:■ . ■ ^KFIt^IT lO M : O F DA T U M. V 


Th\e megic^al t^rr^.is eithef a diagnosis or k„pro^^^ 
^ : / iem. which identifies the rfe$on for hbspifealizatioii 



£iabrleli 





i . terms;-!. Th4i;i«l4 can.acioomoaate >up.i(to three ^ -V^ 

' ' , r^ectiftjent (PatieriWRegifltrat^ -^Pm ■ 

. : taift mt>re :thr^e;^e«^ni^s,., t>nl)^^ 



□ 



3 ^ J ^ *;4^ 



.1 



% 1 3 « 5 a re f ; ve-.po silfion a iph^'^cpde 
i - are ' J C DA codes - . >^ 



. (i) Some vand^^CDA codes Jaave qrtly^thi^ee code^ 

' i '^^^ositfiotis; ' , / V - ^►'•^.'X * i 
Some iGfikft ctJe^f con*a.in^alpha cffara^tertt; f 
^ (H.'^If pati^tHia^.nO diagnosis (e. g, , dftad o^ J\ -A. 
. ' " ^rrivar^pactfic code Should be 00000. atuj. ^, 
• the spa?e for IGDA code a^^d b^OOQ.O; >^ 
(4) U^c^H-d i» rejetjted i£ tbia f 1^ 4s vapartt; ^ 
"""/(S) ae^:ord i^^'re^e^ted if e\ther th^ si^eciTic co^^ J • ^ 
- l--^. or^the groj^p^codie^is invalid (cf. Medxc?fl ' ^ K . 
. V £.exicon"ai?d"l'gO»' code tables) l_iU * * 

. ■ Nk applicable, in this example ^Note^j unit« are ] <• - . 
^> /ae£lnfed-hfre,.*8uch as-rnm Hg^. 11?, mg. cm of 1 
■ ft'Nvatfiir) i' ', , ^ — ■ ■ '•* * ; : : 



^ This ia tJ^^ »ViG5t aecurate datignn at-ths!»xme of 
■ , ^-adTViisadon (|5pt^4gfneralLy' this 8egJ«eni-9iioiM.td . 'I . ... 
^ d^finp the a Rf iotf e^ectation contfe ruing J*^ * - 
'^dl^gVee! of rneSii^al.le^alr-'fcfcxeiiHfiC evidnn^e.^^lue. J . ^.^ 
■:^>o<'#e ylatuc^ ) .> ^ L 1^-^-: — ; ' [ " '\ ' y4 



I — ^ ^ , . .. ^. 



. ■: ■•>* ' . . "■.''.V'' - - i ^ ^ <. ^ 



- -v • 



.'Na.^:'. ■■■■■■■■■ 



am 



g^tural Ianjj!ug.ge 



coded ' 



coded 



Ma me 



hospital cenaus 



daily admis B ioria 




OWNER 




sfNatres: This 8 eg trie lit rnust lie kept curr^^htf , .i::he 
liBt; rrfu^t be qQiriprehehsi,ve, enurheritiri^ all : 
:programs ^hich.thClUde ^t^^ 
frequency:, of us^ge,.: t^^ 

furth^T infer rnation as to aKithorized- receiveirs of 
, reports / authorized staff men^ 
program, ahd the data secur 
ch^ecking of J:he programe involving the d^turp) 



AUTOMATIC SAVE? 



SENSITIVITY 



Patiem is the data persba (Note: .this segm^^ 
should also; r:elet to the pass vyM&ra d 
-trolled by the authorization systeA^^^^^j^^^ 
data, security: pXficer) - : • • 



■Yes : ■ ' ■ ^ :• : ' 

<N<>t€: 'if the answer Is ''yes /{a) the datlirri is 
copied On a^bac.kup mediurh; e, Tnicroform; 

(b) the datun^^^ 

corretiion or rnbdificatibh. The exact location 
of the data, field on the Source: Docurnerit and the 
location, of storage nnust also be stated- in this 
segment^ : : - ' "■ ■ " '/^ / "^; 



■^^:'Secbnd^W6s-"-v"^' ' ■ ■■■ ' 

(Note; Th^ class assigned indicates the degree 
of difficulty required to accreys the daturn without 
proper autho rixatidn. Perfb4ic checking of the v 
actual difficulty must be recorded here, ) 



^- « Need, for coordinatio n \ ' . ■ * 

.;■;.,"/_,■ '. ■ . \ ■■ ■ > ' : ' \ ■ ■ ■ < * 

/ r The interface betvC-een clinical medici/ie arid/ihformatidn technology requires aa - 
- eifeqiave Medical Lexicon and the developrrient^ of a purposeful 1^^^^ Both, may evolve ' 
apontaneouBly if adequate time is given. Th<? acute problem is the prevailing information 
crisis. The rislyis that in the nanr^ej of ov- / and economy, medical data system^s 

may evolve without' the necessary mo': . '>ns :as^pecified' in the Kthica^l Guidelines; 

Tliia may be simpler, and perhaps moi it, but not prudent; Cherished social^ v - 

values may^be perrnanently lost. / The man- :; . .me interface should receive high priorit/ 
A highly visible multi-discipiinary team should be created, charged with fu rthe>r:-de velpp- 
ing the national Medicai 'Le^ and continuously upgrading it. Another multidisciplih^ 

ary team should encourage the deveiopment and maintenance of MDED byall data systems* 
handling medical records State and federal agencies should regulate, accredit, and — - 
regularly inspect medical data systems. The humanitarian values should be conserved./ 
There is no basic conflict between human desiderata and medical information systems, * 
■unless the technology becomes autonomous; dehumanized. It is the cha ^enge of this ' ■ 
decade to obtain the benefits and ^o minimize the risks. ' . 
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of; Datk ReswrcB Managem^t^^ ^ . 

••■/.•■Sy"stem''^'Develo^i?i^jJi..v'. -.^j' 
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Identification of. basic Qoncepjs for data resoutce toanngement 

~i2.stemrinclu5ing ylsualUatton oE.fhe objectives,' operating en- 
ttro^ent subject matter content, functional activities and ,. 
organizational relationships of sncpi systems; and ■ \^ 

Idplitif icatlon ot the ben«£itj expected to accrue ^rom develop- 
ment and Implementation of these systems. . 

VKey words: - ■Applic.'^lons; change jontrol; data f^^-^J^ftfe"^^^^^^ 
^data fields; data relationship; d^ta ^^eP^^entation, data ^resource 
tnanagernent; «locuiaents; files; fomats; forms; '^"^8^'»^"^,T="iorts. 
Snagement prlncl^Us; pUnsj processes; progrmn.j records^ reports. 

-■■sys.tein" concepts; systems. ■ ^ . \. ^ . ..\- ■■ 



1, ' Introduotion 



• . ■J^.^IW tntendbd to provide an overview of the deve^pment of system§_ 
This paper is generally inteodea ^° resources in a manijer similar to 

dedicated- to the n^nagement of ^^^^^^^f/f 3u?h as m^power. mateV' facilities, 

^at employed. in the .management of other resources sucn as manp , \ 



.money, ^e^tc 



-S^feeifjLt^llyi this paper addresses! 



. A.' An outline Of •recognized problemss^d needs Eat.thelr^ res^luti^n vithln the 

• ■ data' and Information systen,s conJnity of the Federal ^ove^nt; „^ - 

■ • 'B- An onu..eration and discussion of fundamental management principles to be 

■ 'cdnsldered ' Irt d*ivcl -^Mng data r-^ source man. -^.ent systems;, . .. ■ ■ , , ^ . 

* ' . u Fnr data resource iiiaaageinJffi^ Systems in- 

^^.^.•ciuaing^thl^blS^ 

: '-7k«tii^ll^tand^rgl.niz^^^^ systems; and , : , ^ 

U : ■ : D. Idcntif icatior. of the benef its. e;cpected tP accrue from development >rid ' 
.' . liiiplcmetttatlon of these .syst-ems. \ . .• . . , 



9.1. 



■Hofchman 



jyv'I.V' ■ ■'■ : ■ ^>ata SystW iBtsv&i'jTteient' Trends 



, f'^'f. *'*™P**;* Information was recognljfodi a.nd por3u%_jt«t,rously. "k-^ ■.■v'^'.s ■■^r/.' 



been; the , Integration . o^ Informa^ 

-,.,:W?ceasJ»a^,;beeft.- limits 

. to coming to fruition. This is understandable since interest was focpaed on the 

. ■ , :^r»Cions of individual fun^ 

- anlpavbecw^en a w^re/t:onsidered<only incldehtally. > ' 

.'--J :--ynt« recenfciy. ■ rofddle .and top management had littla appreciation of the' potential for 
- Jni'^S l«tercopj«nicatlon links betsaen Infonriation. system? by using conmon data terms 
* wrds as a bridge. How^rer. the rapidly evolving trend toward development of "uniform 
autolhatic data processing d^steq?" has serve?! to highlight a critical ifequirement for the 
■;■/ Integration. of informatJLon >i thin, such systems. . v ^ B^ju^renwnc tor cne 

Additionally, as more and more systems -were developed and automated. It became 
. aRpawstit thafc automatic data processing equipment (ADPE) offered its users a great / 
opportunity to make multiple use of a single document, report, word or information. 
Information deposited in a data bank o^n be Withdrawn f^om any operational or functional 
perspective thereby precluding the 'need to>i;ollect thef!prlglnal Information more than 
, oncft. In this process. ADl'E has provided a greater capacltyjf or the correlation of data ' 
from one system with data from another to achieve a synthesis of information that will 
assist management in making more timely and accurate decisions. " . . 

. \ 2.2. Data Element Standardization • ^ • , " • 

,. J awareness of the data correlation potential of ADPE. also'has come the realize- / 

that, to achieve the full potential, data terms in'the information system must be ' ' 
':X ^*?»«nly: identified and defined so that common elements can be isolated and standardiaed. : 
. ' ■ .■ i- :■■ .. • * ... ., , ■ . .• _ ■;■ ; ■ .■' ' . ■ . . ■ ■ ' .X- ' ' ■ ■ ■ 

Since data are developed prlinarlly to satisfy the requirements of individual fiinctional 
systems, the saine units of information are. qui be often found to be coded and used differ-. 
. ■ ;^ntXy In each system. Even when such items are identified by grouping them ^s ilata items 
: under a data element, Ambiguities are still encountered when '^iffeVent systems wnpldy the 
:: s^^data element vith different combinations of data itiams under it. Instances are also 

data items are coded differently in each system. Additionally, items 
9t^^^ have cpmpletly different meanings are coded identical iy. ^ " 

A nuraher of ' management programs have been established within the U4*^. Federal Govem^"^ 
... .Tnent:^ to address th^ standarcjizat^ibn of data elements; For further deta^. Is on th^s& pro^ 

Comptroller General of 

^ United States dated ^May l^ 1974 ventitled "Emphasis Needed: on Govermtent* $ Efforts to 
. Standardiee Data Elements and GodV;5 for. Computer Syst&ns** CB115369) and to Federal Inf or- 
^mation Processing standards v(FIPSX Publication .28, dated .December 5. 1973 entitled 
♦*S:tandardi£:ation of Data- Elements knd Representations." \ ^ 



•V'. 



2. 3. Evolution of Data Base Management 



■ As the standardization, of data elements progressed, ^t became evident that the data 
element.^^s a fundamfental . unit of information, could b6; employed' to connect the various . 
tacets of a ..data, system thus pr 

' ; - The rapid, development of >Mghly sophisticated ^ base management technology and 
apgH>cation9 thereof reflects a recognized critical requir^nt for effecting management 
control over the identity of data elements and ^the/ tracking of these elements to. tiielr, 
-Hoejiman. ^ ' ■ '-^ ■-■ .■ - ' '\' ' -' '■' • 



ERIC 



■^<,te^^s^^ Bv^yv« tiitdd that ;the inherent' logic; oE :aata^ bise: : . . . ; - 

•:silr the- ^^c^^e^of tl^^^^aplr, a; data resou-r^e 'mandKcm^ V-;V:^^ 

Vf^tlonj etc ) oftaniv^ecr in a. specific conftguration for at^taining the objective Of 

kt^ala S.^^^^^ '^-^ °f .y.t:.ms yhldv address the. ^ - ^ 

A - data resotitce .^^^ system; CDRHS') may :be,r;an^al, or: auWted .Or ^ potja^lnatioit ; ■ : : ; 

'of both. riQwevbr.;;^t^ to rt^intain such, systan generally dic-^ 

■SKtoiW^o ke estabWshment .^nd .maintenance ^f '^ requirements. deterTni- • ^ , ■ . 

-^^Mi^^tdentieicl^ion cataloging, standardisation, acquisition, Storage, distribution, ; 
dlSl^'Sd'aii^^';! Sorn^ti^n r^tin, .d data en>ploygd:vitlrrn,,one o. n.j^^ 



h^y. ^P,-^r^^^it^ ,rcpresent^::the sun. of . mnagernent resources ^^f ^/^^i'^" . 
'-conflgut-atiori to: -achie^fundamental njanagerr-^nt program^obaectives;. ; Its functiopaV de- , 

:sSfi6n includes ^llll tte life cycle Invents required in the perfornvince of prograd 
^ mlssWs regardless cjf Whether they., are perfortn^^^ 

. ^ ThJ. data resource ti^nasetnent^; 
: .oVBr:StatSloyed not only^itV event ADPE. but also- .n those, events 

■a'cCQinpllshed by hunian. resoutces. , , , . . ' , ^ ' 



-A 



-'v.,.' . :i. The .Need for -Data kosource Management ■ .. ;■ 

' " continuing Gonsr8.ssionul and:GeneVal Accounting 0£fice^(GAO) criticises of-the. - 
FxecuSvr ''ranch oE^^^^^^^^ S. GoVornir.ent have .tressed a continuing need, for con^atxbility. 
■ : KtSface and IntSratiou: in the development and deration g manasement^and. data systeB.s. . 

- t«Lli.r-tfv *.f >,vstens within- the-Federal Goveminent Corarajnity. .There, is a crltlcai ne^a lo . . 
-r^!^;S^ and inconsistencies: m ^.. . .. 

- '^th^ t^ndous exTvcaditures/reciuired to develop and m^Jfttfkn ^management and data^sys-^::: 

-teSslr th?current f i;anci::tly, austere e.nvi^^^^^^ a€f or]: be «ude 

■. to attain a :^reatef:y?fflciencv at J leaser cost?. . . ' - ■ ' 

# ^''f'.':^ , i-.. P,,,.ti^^ - W. this regard,, it is pro-. . ,• .. 

^rlillfS';r*s UttK> a.'a"one (1) percout^iBprovencnt In the handUng d£ data and infer- ,. 
■:--:Sn:wUhin the t^^^^ hundred. ..f.iUxons -Of . ,^ 

--dollai:-!.. ■ ■"'x^- ' ■. ■::-'■■• -- 

:^" vhe raov^n i-v '--r f-rtlvcilv ovioratini- . a niahaKcrecnt' or - daiia sysLGni is -directly . re- - ... 
■ - ..-lated to. thi'.^^^f .;^cl.....s. of. t-h. ■..3n;,,..,..nt ot data relatin, tcv .the uy.tem.,. . . ;. . . _ 

f ' - - ' ^ ■ ■ ■ ' ■ ■ ... , ■ . • ■ - 

:■.-: non-UtlU2ation-y{i-;.va ruble d.ua resource . >..ar.a^o:T,ent t:echnolo«*v-. ■ .■ . . 




;.<••>;■; ^Iti^ytagetruaht/dE .■data.:-.as -a' r-c source. • '"V ■ ' '"C^' ' "1 

' < ' "a ■'"' "v ' ^ - ^ ^ '\ • '* i ' ■ '■ 

■r'ji-'^-::-'''''-'^: "^^^^^ discussed in the- icmairid:^^ Q^.this. pAp4ri ±t is .cqn^^ 

the tiJp • sthd^^m maRagerni^nt' echeldriy of :^the Agencies of ^ 

-V; - - ^^t^l O c iv ^ ^ ^ ^c:6nslder a{)p'matian^ of the, data re^ourc^^ maria^femfetit system tech-' 

-i-----''^^/':^':^^ ■ ■■•.■„■■••■ . •■• ' r'-.; ■■^f-.' ■•■■,:^v 

.'J''^'- '\'^:'' r ^'-y ■':'/: . ' • FundamentAl^Mahagernqnt; Principles / • • v 

v :• ' :In iievetpplng_ ^ data resource manageoient 'system It Is essential that the following^ ••• 

^^^''^^^''W'-i'''^'--'' . ''^^"^^tnP^g ^en^nt In. one facet of managetnent does ndt higcgggariiy lin^rove .to ,tal 

.V:* . '^--^-4/^'::-?^e. key factor in ; this .principle is . recognition of tfeend; objective's of 

■ — - organization- as opposed" to the., .end objectives , of subordinate management;. programs , a'nd 

. ■ . 2.-; A. data, resource manaa^ement systefrT nmst b<^ keyed, to the primary ob-jec- 

/. ; -tivas of the;. 6rgani7.cition rather than .m{?re'ly. reaponding to a compendium': of subordinate' . " • . 



-B. *' Kff e^t-jVonoss of . functional misston performance ii directly related to 
■ #f^ectly^>ricg3 of _ data and' thf ormatiton. management '' ■ ■ . " * ..." . :^ : ' '.; 



"Data " re source ifKin^gGment provides critically, needed access to required 
timaoion-'^^ time and .ef.f ort. required .to, f ind sucli information- ■ ^ 

» ^ . ,2. .Such, reduction in" tinu^' iind eff to, incrfeaseci eff iciency . 

,of - tho' rivstem. ns^ra iu perf ortnlng their* niis slop -assignments. - : , ■ /. 



■ . ; • ColLat>rrall7 the ayaild'biiity of r^jq)jired information 'permits its i 

reut.lHoation .vind -thuij; avoid ncdc^s-^slty f or duplicative, d'ata ' procurement and/or 

developments ■ [ ' rr ' - . 



■ ; C. ; ^ ' Sff c tiv e ne s s o f ^ dat a re soiJa^ce m4na.i^ emen t i nv o I v e s efflr;'v \cy 1 

the data >-\}'^t omer v lrh th" i^nf orrriattoo tha t he r ■ i j r.---- s . ■ On In a tonn , th 



^ th at he can 

f art .1 th e p a r t o f thk^0^ s t ome r " 



I . i'he . purposp of .i:ht^ data., resource* management ■sy.stem Ts to provide- " v 
s^ary inforn^at tor J ^.support aorv ices ^t ...... -^ ^ , 

2. Th'? :-5yst.,:>,rr^ custofacrs' acceptance and Use" of ' the systom is contingent 
j^ty'respopsivrUivfSs. of th-.i sy.-^'tonrto usor54.^ no.od:i. ■ • ' ■ . ■ . 

' .. ■ 'r-. : . , • / . ■ . ( , 

^.^Jcli r^vspoh.siv^-nL'.ss ir-> directly relatt^d to thi? facility Of accession, 
ne^s of retrieval ^ arid u tief ulness of - tfe infopTiation provided: " . 

ICbtthcr. . it:,'l^3_:^l reco>>nl7.ed that the utjor of an inforptation r^tfteval 
ot to uoe r.>he, ■^y-.te^ni if retrieval involves anv significant level of work 
the user. ! ■ ' v ■ 

r ■ \ ■ , ■ " -• , ^ ■ 





|a^. Is a critic a 1 re sgu rco and dese rve'<$ the same ..k in d of management d i f. ^ 
'^niployC'd - tr. the I'tan^emejat of ptlier 'rG sourcL\s '* ■ ~ ' . 



erJc 



. aense thev orovlde a potential for reu.tlliaatlph qot common to other xeroUrces;. - -!^^ 
: ' ■ :ii,u;:^^tMU^ttx>a^V^^ tho application ot^ data resource: rtanagem^nt. . ^ 

^V-Snated by ..the cOsfcs of hu.^n "^sourAB,^ who in turn.are the, "coiisUmets" of^data and - ,^ . ;,:;y ; 
•v : . V- ■ V - .E.' / ^ ^bata o4 :bc T^ahan^id'on either a coinraociiJ:v -or systeT n oriented basis or, ^ 

ccw^ of iboth *^ ■■ ■'■ • , • •"• 

^. : : . rr Cotniiodlty orient^id;m^nai;onnint:_is esjientiaUy cpneer^^ed vtth wha^ 

OiJ' ■ V - .2. . System oriepted data .ttiana^era^nt is primarily; concerned.wlthL^w . th(h : ^ ^'"^ 
■t"" ■■\daika\ are appHod-^,: Z^' , :■ '' 

^^ " V " 3. nata.rescurce iTia;nagc!Tnont provide s;f;ty;i^ 

- of .1:h^.. substantively ■diflf^rcnt forms, of data :nTanagerient.. ;, ^^v^ . ; ; 

: ■ -• F, /. ^ ^CoinputerS^ar^^^ intended to be labor ' . • • . 

■ V • . "i. ' The amounr^of effort cxipended by^e.human to the cpmputeiL; :', 
;r.nmst;'be/kept to a rainii^^ ^ ^ \. : 

: -"r^X^; V : ; 1^^ pririciparEacto you can do for "the computer 5 . ; ^ 

; / -day wkat: ~t'he\computujr .can do f or ,^ ■ ■ / , ^ _ ^ . ' ' 

• ^ ' ■"■ 5'^ Concepts . . ■ 

, . . ' * . ^.1. Obje^Jtives of th« »X)HMS ■ > 

V;/ ;-r.\-:OeneraUy-.p«akia. tb. OfOIS i. in^^.n.i.d; to^ p- , , 

,-tnfoi-«f.on sup-..-.- -,^.0.:..^. .. me.cha'nized and/ or manual inanags- 

.ut'ii . ur data systems- . < _ 

- . ' / ■' . 

Specif Ically/ the DRMS is deslv^ned^tcr:--;^^ ^ ^ ^ ^ . ^ - ; ' 

" ' - A* Improve the management of i:^ sources at every leveL : through . reduction .^C un-^^^^ . . 

.. : necessary redundancy and elimination of unplanned inconsistency. . ■ . 

' ..' ■ .B. Reduce costs of dat^.. systems design, developrncnt: . programming and- operation, . 

■ .-v ' ■ . ^ Assure, effcctivci rnanagemarit of existing and planned dat;a, bases. , . . .. 

; ,\. ' ■ . •■ ;d; - Facilitate interf ace and integration.;pf data and luanagement , syst^s and the. ■ / ■■ 
interchange of da tia between' and among-zsuch systems. ^ v . . ^' ^ _ . - •; 

. : ' 'H-, Providca coi-naon.base of Suanda^ data elements and related features for use . 

',: -• throughout the cornroi -It y of users served by the syst^im. _ : 



"■ F .Fc-^noit mire V^icient detenoination of the impa.ct of anticipated, proposed ■ .; 
and/br aonroved Wr^es by Vhose ar>^ani2ational elements planning, admlnlsterittg ana main- 
'.^^^^^ e.nployina the data base content whiph the OHMS addresses. 
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:^ V^r;-?^^?? iW requires, .pn- tfee>. In und^^r^tandab le ^oM 



!^:-:- ^w^rortm^ x:o^ 'a hi^^archy of ■ 

' V*" • - ■ '-^^^anlzation Is def i^a^^Ie ' Ifi tertn^-Qt.' 
- ^-^w^jctr entity is the . docuinentatlon ; uQed tc? t4erttlf y: ^characiaerize and ■ 

■ managegfertt plans, tnartagement' programs and systegis . ^ ^ ; ; - '-^ 

: ■ fluent re3qurc^^ ChUtnan resources, mate tiel resources, re^al prcypwty reswrcses;^^ f^^ 

; ; resources, : data an4 Infomatlon r^putee^^ a resource^), brR;anlzed in-4>r^^ ' 
: proportions and conf Igujfed . ta:,a^ 

the t6XTO- system is not limited to aiitoimatetl systero^. ^ v > . ^ W : " > ■ - ' , 

■ ■'• ' * ' V- ■ . ". ■ " ... -' ■ . ■ . ■ * . ■ ' - ' " • ■ ' ' - ' t - ■" [ 

in turn subdivide/ Into applicaizlon^ 

; ; . Manual applications arc further sub^structured into manual ope^rattons and^ trianual 1 *. 

erocedures^wherea^ autoiTiated systems are f.v^ntifiovd In tetjns:of jproctvi-ies ^d'^^^e^":-- ~: 
. :&yloc6ssinK^prQ;.i ; rains . . . : ■ • ' ^ " 

* /• .:-k ... .. ■ v- ^ . . ' " . 

. r-^egardless'of wHt^theea sycr ■ ^ . - ■ u- or hybrid ^v^iCal -^na - v 

;.:/y.^i5l.es..rel ^ ■ r.. system : • ^ ...^ sUnif o^ ^ . c^l^d^^s:' 

v ^ - . = ^- .^V-^-l^ - a selected medium or-data recording witOi blocks ahd/dr.^c^^ 

-^ prescribed data r<Gc}u ir erne n cs but. with pt^t actual data, entries (blank form). - ■ 

.■ • . v ■ ^v*^ . ;." ■ . ^ .. '■,■"■-■,.;■.'-„■.;■..•'•-.•"' 

- ■ 'r'-'" ■ ^ ^* fQ^,^^;- tutorial prescrvipt ion of data requirements to be entered on a ^' 
- record, document or report but v/lthout^tual data entries or provision of a ifedlum tor . f ' 
■data -recording/- .-^ ■ - '''^ - 

■ :■ ^ ■•■ - ■ , ■ -•v •/ . ■ ■.■ - - ■ 

. G« Piles - a col lection o£^ records. • ^ : 

* . . ^* Mcordi a unit component of physical f ile"aat3: storage, presentiHfe a. con- 

. . figured array of Hata entries in acsordarfce w^h a prescribed fdrmat recorded on a pre- 
sorlbed fOrst. Manual records' generally Include both the data requirements and the ^a.ta 
^entfiids applicable fco^uch requirements. Machine sej^^i^Kle ^cords most of ten cortvey onl.y 
-the data entries witli. the data requirements implied through* position location of the dafea^^ --^ 
"■- .enlri^es A^ithih the' teco^rd., - . ' ■ . , . ^, 

/ . \ Documents. ilnput^\ - s:tructured string.of d^ta in prescribed form and for- " 
mat used as an inpOt . from human or >nachine source, designed to trigger specific actions • 
V ■ . Vlthiu an. a^idressee 'system or subsystem. - 

• ' ^ ir'^ '"' •'" . - '■ . ' ' " ' ' ". , . 

'. " - . ; • ^* Heports (Outputs) the structtsrod product dii^ylay in. prescribed form a • ' 

format. Intended to connrdnnicatc required ^information tea. sysiem user. • ' , • 

^ . Chese. physical eUttticys iuc lude da ta f ields (block s ) which reptesont the data require- 
mcnt„with data entrieis in the case of records docyiuents and -reports and Viithout data . ' 
entries li> the caso, of fomis <3nd fomats. At this.level tho. data field (block) •consti- 
tutes a. baste- dauii u/dt witliir. '<i .^pocilic^d system,' ■ s 
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■: - ^--ly^ll^j^ .. . ....... 

' ' Tlhi dafea ^fteld (bldck> identification (ideritifiying nutnber and/i>r name) mAy be ... 

■^■^^ i^^f Jkene^ a; jiart ttiiiUr ..p iece or parfe - or A . ; yV' ■ 

■:fti^it!D«Ut; elerr^nt musing v'l^e saipe a^^ s ; ' 
;:--it;^^^ andUstocfc; tmii*^ Jto an it;eTTi pf • baaed upon- vtot it , ;: j.. ; 

*'^^!^- a,;s' Iti- Woui^^e within a specif ic syitetn, the ^^fea eiej^ : (black)-:c^^^ 

> oit^:j^ ld^ However. Withln-tfTe concept of the DRMS, ;t^^^ ^ ; V : 

^ H'f^dkt^^^fi^^ ttniveirsal. unit o£ daU ind is Ifp^il 1^ ^pa^£r^,£:he^ . . , ;v, 

yy''--:'i - Jhe data el^nt, In tuxm; relate s.* log Ic^^ . ' 

^ - / .,= -1^fce data^l^^^ of .^the enoomp3sses>data; eVeme^ and, chaxrabtettst^^^ 

■ - / th^: bStffe is designee} for con^n^dlt^r^otiented data with syst^; oriented ^- : ^ ^ 

'-' ■•api)li<;a t tons- ^cross-refer^ as attributes; y' ' ■ "v -.i- 

' ■ -f^^ serves as the basil: unit of information in^ Attributes.of : 

. " v thi data elanerit are introdi^ced into -th^ system records f^ auth<Jrl€^tiv^: . ^: - 

''■Vr tasuances* functional ptocedure^r data system physloal and /logical s : 
^ foOTS contingent upon the^ s^ the system. Additive control: attributes are also ^dded : . 

. as tags or labels as required for security,,, privacy or .freedom of info roxat ion ^ cons Idera- ;, 
' .-.^ V tion;S.-; 

^ . at the dat^a content is not limited to data sy9t£Stii stinjctures^^^^^^ • > 

but also .Iticludes'di structures of the management -^ystm^e^^ 

3C^4// ^.Functional . Activities _ .'-^ ' ' ■ , T:' 

■ ''the basic functions of. tie t)RMS are : those of^ a^^ bank. (e.g. . datay J ; 

■■: acquisition; inptrt; storage? retrieval and output of product^ display); ; -■ y 

A major feature of the DRMS is th^ process of associating related seta; of information ; ■ 
. so that they nviy. be displayed when required. .. ' -c ; • . / . 

The-DRMS, aarproject^, wiliy^pvide two fcaslc modes of output^dehtlCled as fiush and. ^ . 

w ■ -A. The push -mode provides for cyclic outpue -of formatted im>*ict . reports, 11st- 

■ Ings or publications wita associated cross- rgf^retice, Indices.- When the size Of -thess' out-' / 
puts warrant it, the products can be produced directly on microfiche- c^rds; thus enabling 

more fctmely and much more economical distribution to the customer.. In . this regard, it ■ 
'should be noted that the COM equipitent^employed to creatfe .the mlcroftcheQard directly 

from^gnetlc tape, operates at le&st; forty (40) -times faster fiian the 
' printer. Eacrrmlcroftche card contains 280 page images, -a?^ of whidi are text and tlie . .. 

280th page Image which is used to index each image subject content (first Un^ entry) to a 

■ coordinate (riw and column) location.' Additionally, the major -heading of the card In : 
. . oversize lettering is produced -during the same process.^ The resulting products are 

-■extreroely, low post, riot only in production, but in handling and storage spate as well. 
The conventional trade-offs of producing or not producing a product because of its ^size , 
must be retonsidered in the light, of this- flew teclmology.. llie costs of copying microfiche 
-, catds. is also ekceptionally low. : The need to use ^ change bulletin or supplement . to avoid 

■ ■ -' lone tedious listlagi niist also be recons.idered. FinalTry, the . reduction of . lead time to . 

■ ^'nro^ce 'a -pxiblic^tSn' Including eliminatlo.n 'Of all intermediate . tfandling normally reqv.lrcd^- . 

■ when hard 'copy is inVolWd has/.increased the currency .of . the - inEormatitfn .being distributed - ■ 

■ to a point where- mostt, customers needs are satisfied excs/pt for a select _fe« «rho must. , - 



Operate-;' on the basis, of . ilntf-.iediately curtent data. 



- 1 fJ O '■- - 



97 " ■ Hochman 



ERIC 



Inf QiTTiatibh ourtei^t ^ i^: of • t line ""o? int^ttogai*. J'' ■ ^ 

\ orgarxi^^tion designated as respOTsible fbr;iriana;gi^g "the^^^^^ Is a'^^data conimodlty 

H:,^^ "^^^^ 'other than: th$ re^ponslble'^^ systeiu^ orlehtei, « 

■l;,'^^: ..cbncerned with ':■ how th^: data ' are- lisedV ' ■.*.i^.'X ■ 

:i ^ Identified, theW^^ . '"'"'y 

y.^): the DKHS e stab li shed on either th^ push of pul I iiibde. Ho issure u ser acc^tWce and use- 
; y oxxtput products, . it 15 esseiitial that such;v products or displays organised ; 

V to satisfy user irequlremeTits 'i^d that Infotthatlon accession sdtoipllfied td the extent .: 
/■■'^ssiftle. ^ ~ ■ • ^ ' ^ ^ ^. 

• ; ■ .-JS. .■-^Anticipated- Benefits.. ■ - ; . , .-iV;^'-:: 

• V ■ ; \ Installation and impienientation of provide tm j or. benefits 1^ X 

■ ' " ; , . A* : ^foiSiXfiased ef f ,ic iency on tb^^ar t of \f <inctiona,l pr^giram tttki^agei^nent : ahd 

' y ; ■ operating pjersonnel In^the perf their assigned missions; ; ; - : 



Reduction of coats'of developlngv d^sl^nlng, operatljig and maihtaining 4^ta 
and tnahageroent systems. • - 

■ ,C. Cotnpreiiensive visibility of the relationships bet^^ ^nd 

the.lr data^thus providing an invaluable management 'tool for system •development planning^ ' 

D.^ Increased capability 'for the-reutiliisation of avallable^^^ta and li^ifdrm^ 
-resources. ■ ' . - '■ ■ - " 



. S ; E« Provision of effective mechanism for plantilng and controlling the intro*- • / 

■ ductiOt^'of c^aingG into data and maffegement syst^s. by Tueans qf impact analysis. 

' ., . ■ ■ ••" ■-.■■*«■■■' *■ • '. ' ; . ' •. - 

. Above all, tlie principal benefit of the DRM^ is that ft of fers* an effBttlv^^ 
^ 'providing the customer with what ha needs, on time and in an imderstaftd^t^Ie nianneF > 
ji^Q sinj^ any significant worklo ad on th6 cu stotner ^ » » Th e DKMS a ppr oa ch , a s ob se rve d to ^ 
date. Is considerably .more_ effective and economical than other techniques in use throughout ' 
. the Federal Goverrmient and its use is commended^,.to J:"he man^ement of all Federal ^A^encies, ■ 



■■Hochman : ' . • 98 



ERIC 



f 



A Data lias« Perspective^ , w ^ > C ^ " 

• \ ' - " ' * - \ ' 

^Cb^mitul* Abstracts Service . ^ ,> . , ,: ! . 

lli^ Ohio- State, university. ^ . .■.>.■. .. . . : • 

• /Coluinbuii; Ohio 432.10 ' • .• . . ... j-. 



■ ' . - Data il^ents\ar4^ ;^ ' 

(CASi', where the ^buiiq^ss.ls ^^iivf^rmation . " The role of CAS as *a ^najot 
informatics processor hasjlcmed the deveLopme\^t of. Iong-^term^obj£^c- 
■^- ' tives forUnforinapion stoSans^ and ret^waa.^^^^^B ^ 
^ the principles bv which data elements^ should be designed are described, 
"curj^eht Cjft prac-tices irfdata element antj. file de.^ign which contribute 
'to standardisation! ^d^| ^intrrch^mgc -ef -^oinputer-readable, data. ar§ ' ^ 

- • , NT ■ ■ ■ . • , ' - ■ 

" •■■ ' ' Kev Wor^-?-' nata base; dfita base concept; data/base manager (UBM);:data ,. 

'" base .management h-vstom, (OBMS) ; bata: Dictionary/Directory CW)/D) ; .Jata. , ■ . , 

' ■ etemeirt' ■■aata independence; data integrity; documentation;.. prograniming 

r^^;-^^-^:, j;--!^ ^ 

' i)ata'elenKints are-thc >^ ns.rof an informatiw processing syst&nv - the sum of its_ 

.:ir.pu.t!^mlS^ce^..>^^^^^ .ource af it. outp.^; For this reason data ere.ent e .nmon 
iMld^ms ^vmiiiz^tXy affect the information processing environment itself This in_ 
SiSSyeSS .over a .number of. ycar., as, in i^Mierai it ,is th^ mbans by which data^ 
-gSSed ^aSer ^n the; natur^;of , the.data that. 'Changes .ith: t™e. ;ror..exam^^^ 
representation of a chemiciV -sutjstance -by .a structura.l formula ;i5.;ov;er. a .century oid , th^ee 
. generations, of the CAS Chemical,- Registry'.System have been developed In ^' the past ^ deoade .to_ ; • 
-process fundameM^^^^^ i'n.formation (including structural , formulas) . .Thus, the role 

.dC.^iefipihg t5ie data elements within a d;i,ta bajc i.s a profound- undertaking. . .. . - 

' ■ ^The -nwd^CT^^^^^ of the data element concept began for qAS in J.966 ., At .that time^- 

■a ptdgSm^Kh^ fl^ollect .- ident ifV. and^ organize . data i^em^ ^ to ^be . processed by ti\ 

M^f^Mok^^..nAM.^ sy.t.m: CAS: al.o,. d^fvased^-a new schemc^of ^l^^^^^^^^^^i^t^ 
- dafd'Filie Format (SI F) - w-hich wa:. de^ ijned to prqvidj; some measure of data mdep^ndenct, .in 

-daS el^Lnt^toragc a^Vta allow Visibility .i.rflie ■■structure of ^^^^^l^^^^:- 
• dating :^b*x£h-fix?d . and variab.H- - lcn.>>th data el em«uts , ., which -pccur "'°T^ : ■ ^[.^''^ 

■inde4 absent, altogether- when they are" optipnaU [ll - . The ^^^^f^^^i^ Y^^ ^ 
follows from the extreme varlahlHty of the .CAS file, unvirpnment . 1oday>^_tAS fil*s^iny^Ue 
mi Sn. 5rocc,,rrences,of the fooo dUTferent defined data,;,elements, incTT,aing abstract and 
ch^::icarstn,cturo,, article and i ournal t U 1.., chemi 1 substance, .name h . .. 
chemicat propertied, and sub-crlbcr, personnel /i)a,yro U , and accounting, inform%;iqiK ^ 

■"•l'." ■ . ■ • ••: ■ .-■ *«, ■■' 

. .,S.yst,c'k hn«-inecr , : , . . ; 

"^^l^iguri.S ■ 1 i'tcrirure ,-oferenccs .at thej end of this paper. .• :. ■ 

■ . ... .iV) ^ ' .I ' liuf'fciibferge'''r 



'the latjSev'dita; bas^^^ 

rKas estajalishi^ctViar limit ;aa*I ,DiByelbpiri&^ 
S^rviqes jimiii t(Ej;.iajidlfe- c^^ and data b^s^ii&n^l^ 

lija^lit klsoxpiart icip^tes in ; thei^eyc lopment' of dat base, . maiiajgeinint . concepts; .and*;'^^ 



Si gr^if icAnce of D^ta" Elements 




; " Seff>x^ descr desdm " stt. CAS^, one mtist- Refine the term 

For- the-'pui^oses^ thi'^ 'ift^'jus^icti, :. .it;i element wjjl be 'defined as the ^elementary form 



''data - element ; 



ivy which •dat^ is stored , rctTieved,- ar.:. 
. m it 6 f da ta , i s un,i (| » ic 1 > i dent i ed ar . _: 
C/^ da^ |>TOcessing Kt^m;*' . 



oce^sied by.,dat mxn ageraen t software . ' No smal 1 er '-j^; 
-maiiy documented a au independent entity in "the 



■'■■/„ .Such a- definition tude in estab^lishiiig data element structure / * 

..dat^-eileioeht may. be. .a > :ngre item25?ach oountiy najnie, a simpfe.-i^^ , ^ .'l^^'. 

; -darte-'^hpwh a^^ VYMMlJt), ^ f an arrav of iit^&i, .> An ekaniple 6f an array ^Wou 14; be Mai liTvg; Atldress^ " 
i'ticludiiig iVame, Stjrja^et and Number, City,-* 5^tate\ and Zip Code. Siich d^ta Ulement^v^ v ^ 
con s i s t 0 f , d j. Ve rs e c 0 1 i e c t i oh s p f i t e ms' , us ua VI y >in; a f i xe d . f ormaC^ e s i gn , ^ ;Th e se ^ pnip le x 
forms may be th otV ght o f as p ? e udo ^ se gmen t s .bee au s e . a mu 1 tip 1 ic i t y o f d at a it ems is r 

■ tri(?vedr in .a single dita- locating operation, Cpmppimd* data element s> hDweij^'t:jf^:^^^^:^n^ 

: defeat -the purposes for*which data elements are defined as will be disciiss^^'ih section' 4 . V • 

--TK^-praffiary^.yalue of defining data elements iSf to provide a unique* identifier -"i^ ■ V 
giyeh" data entity, ^ll^e^^e"gtc^bai'' tdei^i^^^ components of the ih?pr.mati<{n^'y^^^^^ 

pt^oce 5 s in g s y 5 1 em t o / c or r c &p on d rid ^ in t <? r-a c t it h on e Tan 0 tli e r vt hT^ugh^ taa^^ in f ^ t f ac e s , ■ > ^ - ' 
A' lack of unique identif icJitaa^"2g*^ssitatesV inter/<fce programs^^t'cT ^^ranslate- id^nt i.flers" ^^^^ * 
^. *t he var loci's program components the pi*ucessing 'i^ystemV. Tliis lack.^Lso leads to Ve^un.daaicw ^ 
' an4jspuri(>us ident i f icatioh of data, fields as new application systeins .redefine S^nd store "a f / 
^4^ive^y item of data under^ v\nrid . ' 

■"' .V ; \'' . ■ ■ : ■ '■■ 

■Hie complerncnt t(:> unique lai)e ling is a standard representation for a - given data entity 
For -instance, -a date ,can be displayed YVNIMDI), DDMNWV, Julian, or otherwise,- but .it_s^ 
b e. 5t pre d;' iri^ .a. ^at a. b'Ji . i n ' ott) .1 >' pri.c- "of th e se* po s .s i b i 1 it ie s ; ..i.f , an appl>ica ti on ' pr^gfM fe f ' 
^ui !*es* 'in alternative fonnat, it ■should' o.xplicltlv state sq^ii?^r^ retrieval pr^^ss. 
'siii.gK* gencrali::cd translation routine c*in then ba inyoked. ■ TheSi4teriiative>€o a standar<|, . 
., representat ion again -is an ^undesirable battery oT interface, programs . . / -. ^ -'-f '.^ 

■ ■ ^ ■ ./ " . . ^ ^ ' "-v ■ V 

' ijjThe un ique ident 1 f icat ion. of data element s - and s t andardi zat iori,^f. their, format s. offers 
s.^^ vera! -advantages. . Standard dociimonf ati.pn, . text and .tit le .ind4>^s / and 'cross ^i^r^^ 
are' po-ssible. Di fforent categories of data elenients can be .ree^ognized^; and. guidelines can 
"be 'prepa red o encoura ge the mos t . dos i rah 1 e ' s ty 1 es. of : <ie f i|>ift..ion . \Con si s t ent. proce ss in g of - .. 

s i rti i 1 a r ' Cypo s o t* d dta c a a b e,^^i.H i t i. a t ed w it ft ge ri e r a I i 3 e J i t i n^j ro n t i n e s : F or e xamp le , a 1 i | 
; data el'e-jne at s s pe c i/y lug money di^ui^ 1 s can be ed i t ed \fk4' a ol a s ^ h av ing .nume ric a 1 va 1 ye^;- w i th 
.'two deci rnal pi aces . ■ . ■ " 



:rtiv.anr 
f \ 



■ All ' thes 

,; : aroon g c o mp on t:: r 1 1 s^ 
. 'fi fe.s ■ P roi^res s' 
■forma I ..Ue fin j t i on 
*Ctil.e me nt f b rniij t 
■ . .f ol 1 c5w i n g ^s e c t i on s . 



a I \ c - . s u [>p o r 1 1 1 \ e d at a % a .Sie' c o n ■ h y . : ! :i .c:i 1 i t a t rji.g d at a i n t c r c h'.'vi ge 
be j.nfiVniat ion pr',»cessi:hg syj^teit and promoting the design .of 'sliarcd . 
rd/the >;ojicurrerit goal (Vf data ir^dt-petn^encc is also furthered by the., 
(N t" d d t a 0 1 e rae h' t s s i n ce t }w en c o din g ' \o V vm r oe h. 1 a I ■ a'n d n on s t j ii\ d a r d\ d a t a 
into vj^'^U^hJ^^^' 1"^ ■ '■^ i-'^'-'^'-^'i^'H'od These /;W:.iCr^ will be di'scus-sed ^ in the ^ ■• . 



■''•In some . t'errnijU)i^io5 ■ t.Im ^ r-^^ x^i dat.i olemeTit would be i;'e ferred to as a * 'groups' element; 
■ . he.Ve>rI'u:y':wi] i/be ^i^i !■■! ^'^po'J^ ^i.it- :!,*-e,l onK^'nts . ' : ;, 



, 'Huf f enb 
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'■ ^r-/ V ''^"^ ■■ ■ ^' ■■ f ■ ■ .■ • ■ !•' '■ ■ 

'^^^ tht'»\ incipl^^s and practlc for d^ita tMeim>iVt /det'initipn , .one. must ■ 

■ ;'.'ei!rt:«iitJ.li^}h.'wei^l^^^^ bo met by tlies^ '^< >Di).i tion s a^d determine^ how ^thest?. 

;. objectives iruiv be ayHu'vcd. ■ > » .-^ fl 

. Thus , the Je fin it ion promt s ;nust f>e exanr ^^^(I^^^^L . ric data baiio .c6ni;ept' , 

datff independence, data, intci^ri tv v adoc|u;jte do ^^^WN»»ming vinbi lit*}-;. ^'Ihese 

go^Lls provide a frainL'woi'K ' within which to dev».- '-^ jt^ :edures for data oU"^neni 

-•definiti6n. •* ' ' ' ' • ' - 

.. ■ ^ ' . : ■ , . ^ ' . 

• ' • Hio Uata I'l;^,^- (^.incept 

■• ' ' • ■ 

^ . , '■ ' rh(i duta'^basc *:oncopt asserts that, there oxisrs , tor t;ai||> c'nterprise, an ;iecumul at ion 

of-^data- whlt:h is pivotal to i t s -opcrat ion . • The data inay be^cr^ionnel/payro'l I data , shippi n.ti 

• 'arid blMint; records, Inventorien, or accounts. .Siuh a hody u.f data is caMod 'Uf\c corpoiate 

data base,", Iri a practical sonse , tiiis dots not iinplv :i fnonoli th , seve ra I . appM cat ioji data- 
bases, all do t'i iuhI 'accoi'd i n to the samt^|,)rinc i'pies and usinjj a uairied data elciDcnt s(.*t, 
rtuiv exji^t. 'Vor ^'xainplc, cAS ha?; a ChojyU'.i] Resist rv Data Base utu:l :i Pub Heat i cm Da ta Base, 
anton^^ others, " / " ' " . . • . 

Hu^ data ba^-.c concept imj^lics that t)ie desv.M^i.))t ion and treatnrJnt of data sliould eease-^ 
to be oriented t<uv;ird 'j' . ific proce>;.ses and that tfie -intrinsic \ii'lue of the data and its ^ 
universal character i-xevcd tfu;-. seo]^e of a . in^.h,' afjplication sy.tein, lurthe ruK) re * u dat^V 
base is not specifically owtu^.^I i>r controlled hy ,-in>' sinj^le u^fJ-r, but !na\' l)e updated by <>r 
sup{Wy inform^ition tx) several tistMs j ndependen t i >' , , | .-^ , 1 , 

rheS".*' jirinc i'p'l es re((U i re» r ha t dat.a element clesL r i [i t i <.>n < In* cPosely revit^\^ed b\' a central 

• authority to [>revent ovtMMy speci f ic t\t U\s or descript ions' which could cxoliide ))o«iSil)le ; 
now users of tf\e data }>ase or r</^uire expensn ^: chan};e*< to achie\"o general jt>'^ Ihe dat.i 
cleiiH-Mlt definition «;houId dopici an ontit>' of ^lata, n^)t a process i ng context . i o t h i s e!ul» 
j^enc ra I i ::ed data elemiMits can 1m; an invaluable :ii l\ . The eontext. in v^-liich one of these 
elements appe<frs rrevpjenrl>' i eiMUi'ji to elininatt; possible anil> i i t v., for- t^x aiii{) I e , rathtM- 
than de fin int; S)j 1 pfu n^.; 'lip (\uJe uui fhlliiuj '.Vip t'ode, it is sufficient' to define i p ■ iWdt- 
and use it in shif^pnV^; am.1 hillihy, reciwds which «'.pcc i f \' what t\-pt' ^^t' .: i p code is involved. 

for tisers submit tini; d ra' 1 1 s <'> f nc\ data r|emi.nts, tlu« s i b i i i l \- that ^imijaj^ def in i . 
t-ton-; al nS'idy exist most he nnestj -j',atrd . fo iiKike tfi i >. .'areh ;Mid review practie.il, each 
data el^MiKMit !ilu>t he L'loarlv-. t i t f^Hf in\d e Pi i f i » '.1 .il co i . 1 1 n to the type d;ita contained. 
()t\ee a vlvita element ha.^. been esf.,:tb I i shi'd , wcw t> lei:icr; t which represent idtMUical material 
' 'i"^}u.*)U I d not he defined. soitietdme'> in I'.U' t , iU)t onlv- new data el<.Mnents not la^inircvi. hot 

the desired ddl n i aM^Mdv on ttu:,>fit:i hvpw.' ! fo avsMd cs'f a!) I i sh i ni' separate- d;jta eienVents 
with similar dofinitinns rri^aivo'; .i\ know 1 t>d |',r of the c^^a^tituOnt d.tta eleoient's l"or <. icli 
existiUx', fiit;, Sucli a cft^ahilitv w i\ ! a'ls(i tiulicaf'' whether data ou-Cur (oi will (»ccnr) 
redund^ant l>> on MUS'. for e- \ ainp l\- , proet's s i n.i; n\K- t ab i I j t ^ .:iav re.|in re that a >>ivan 

v.ilue of a, data eUaiROit 'a- or'"UMit on vvrral t H o^;., i\i tho ^lata ha'«e. ^ 

Sri»ra>v fioilo.'- aa-.i r>)rt'i.'a- vwi^i h?.- carot'ojly aoter:ninod. ('rrt iin storsi'i'c [tfiuh-', ina-. d>e-^ " 
totally inappropriate for- i '.e-'v- i f } a v'.at a »-ie;'!ent an-1 it - liKe!'. :i>>c- . I *rr- 4.- .\ a';i;p lo . .ai tip.' 
IBM ConipuTcr. ( a t -'M • a 1 >al'H'. .rorf''-l i.a td^hph nur-t ho v.on^.i'rtod Cr, p;KKod lU'cn;:a) 

or Bii\ar\- bt-t'ore a r i t hnn ■ t i ( • ■: prrioiaf-d. \ laooi^ m ai t a t i v>u er foruiiU of a Jala ^Mitit) niasJ 
also be cjccrptahle to a u j do ,ni\li'.aice a-. Atat^lard is'p re ',oiU at i on r« a pririary a:oa 1 ot data 
o lenient de f i n 1 1 i on . * ■ 

Pat a sho\ild he r>»r-ad in "whoir" oie^'---, ilthoiudi lo.-> ;'av',)it «a!ldee \'or a i f i e 

application, Mo o:\aa;p'l<>. ■snn.id-j.r a ^:\:rc\n- in wSiivh pt-rsonnel dar i aro input. llotli ?',ooial 
Security \nmbot n;d \aiiK' i la' fa;teia-d, lait -^]\\\ oiejit t'ha !\u' t *' v, < » f" t Ite nai;K' av let.Mh'. ,h 
Mule rliis abbreviated torn .av". a'orai.M- iiui -aii'tiv^s for sor't)nr. lat" te. ojai i /ah i o na,i.^' 
vrder, a future vv-,tei:i to pr'in! [Mxiidl .hrc!«-.. '.v ; 1 I h" anai)l'' ta a-e i tu^ ahh re v i ■) t o J :iaiiio 
and vvsu.ilvl redundant 1 \- iufxit Mi i ; i a i vo'i'^vit i on it-aMt". 

in ^oriifiiar* , t ht dat si*.: -'pt ..laa.'' ( ■ r \ w i .■.^•iii'af A> fiailU'io. i i:u a. i h 1 1- .r-f'' v i f 

bilif.y ot tite data erititi'^;, r a tuLi i d r . a t i s^n , ^ an ! iH-ne r,i I i I v lor llcvihfo a- ,u;o-. 

I 1) 1 ■ ' lin I I . aib.o ^^e I 
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' Complete data inacpendt^ncc ineans rl^at applications utiiiurij^ the data Ijase depend only 
' • on its' contents ami not on tho data^ oa'nani::at ion , fomi^, storage modes , or storage loca- 

.tions. I'bl^ Jieveral imp! u'ut i ons follow from 'fhlj; *cle t'init ion . - With data inaepcndence, data ^ 
. elements mav be used bv various pro^^rims in a " mul t i tide qr fo rmats and storage modes , regard-., 

less Ot^ thci' stored' to rin. Application prO^rariLs my ro,ce|jj|; if this data 

wer^ stoiilcl already in the -data base." Iiata mny be presiiiffcc4;,|fi i^MP^ than 
that ir^Ahich it U i^tortnl. rhc 'd^ata base m-» rostriu'Vur^d w HVTt prqgra.mming dunges, 
•iiid programs may.be adlled or changed withcMit g :ving - ^ . ' Al though these capa^ 

bilities have been ^roitiicd under Uic u^rin "datu indepeiivon^ 'U' Icfirly implied by 

the data base concept, which asserts that data nu longer helougs uid i v idual pro-grams 05 _ 
"systems and thus caimut be too. spec i al 1 led or Interwoven in the logic, uf application pro- 
grams , » 

I'o clarify the jiainrC oi data i ivk^pciuicuce , we ai^ed t(.> 'vxaiiune the par<rmet.ers' describing 
a cfata ch-jnt-nt on t iuvd.i t a ba-'C " \ i ab Ic ll, . ^- ^ ■ 



labU' 1 . -'ar^tuU-iCers (.'harac r i :ung a 

\Ki\A t U-nienl on the bata Has<.^ 



i.n,MT.ion Advlrt-ss ( i I c -T^egment , locatitwi 

wi til ii^ -^vgP^KMU • " , ■ 

i'lu-odiri'j, -vhcnn/SroiM;',!; Modr ' Binarv, Packed becimal, ASCII, l/.lUdU C 
j'h V i X- I I'"' - ; ' • ■ 1 ■ 1 :"' bN' t s 

i^M^M-'-Mit,it 1 ^a ■! .w : .,1 J. I. Sv.iit.li, \V.^. Smith. .1, 1., 

::\^\. V:.. -'.-'oi 
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1:1 TTK-l V' I' i : c i dita 0 it.' 1110 lit ma)' br in ;\ t a 1 1 <i t i on 
ai". in rl i ttr !'<MU f^ii v i lOUinoUt s . Ilu^so 
.-.iriMfd vlyiiaiiiuM Plv (rxpl ic i t 1 y <rorod 
\\:-A tf^:)\]\,.]\^\ aroa--. 'i. fc^vtM' param«.*ters tluit rtlast be 

ro.r,-n]i in tualor' \.o pr.K.T-.^. a d;it .1 element, llu' v.MaMtcr tlie 
,-;ut', taa^ , Owv nvi>'dv|int jMT-.iiiiic tiiat frct'doin i'rom f;ii:ti of 1 1\^* 
t ,U-'Mid)Ir': Ic.Miii^ii I adopoiidoiKa' iiia\' Uc tuMtcT- tiian rango 
uuU;p<M!don. I' : Nt I A - .MM I.,-' i luKau-ndoiu .•^e^;m^ to be nuw practical than rep ro ^•.eiH:a - 

t i(.n 'fumMt mdeprn K-u-"; 'Ma'., 'in-. idv-o-itt-! Aniu}:im-mYi---v^Vvvt^CX^ vet 

d<^'a.-rib<>- (' 1 r \ i;. 1 1 i ? \- i ' ii'- a-.- o 1' t r i-t 



i>.irai:'ot\,a , wW h-, [oaalv- 1" 1 !\rd .i^plt-il, i'i;-a-d) o\ 

A ! tb t ll ; " >! I J .1 . ' ! Hi -p"^' i ' ^ 

. ; )rip I. I '.'d j .■! t ; » .ai I i < t ; 1 , .!\ 
pro 'J. ran' • 'i<:-: r-.-r ^ ; vl 1 i a ; M,l 
pa rMliK't f,^ 1- , i ^ 1^.(11. i 1 i > p i .1'.- T ! 



,11 ini ( a-:;i it 1 ju^n.a' ■; ^. m^' sx-.t.-iu ta a^di u-vo' d.it;« i ndofyndtnu'c " Inht-reiif 
•,. ti5,« ,flMli.t/ tin- th^' farm -ifaf^d d.it.i ( >ni«.' t i ines caUod "physical 



. What .MMMtv 

V\ dat.j- itixb/pfidi . , , tiv 

vlata") tu^diflrM' (ran tb.at ;0 tla; vUt ;i pir:aaiUai Va :i p[> 1 i , ;i t i an p I'oi; i^niis ('MoguMl data 
In .-rnrral, th- apnl .^t l^ai --n-o c. r,t rr' -dia'ald sjircitN' llio di:<iVrA d a 1 a ' f I nm.ai t , data elomeiU 
fnriMat-;, and sr>tr.i-'<' mod—;, liiat r he \l at a u 1 c-mc n t •> !i)a\- f)o ' a ^;st.-mb Ifd i'vom t^he data 
}, J /■ f'.-.|;i 1 r- 1 , ^'\ta •M.-iiial- >i»^-iMtea t a ja.' -twrrd inti'-^t bo ctKUnioJod and coiivortod to 
, tho fo^'iit. -t.-ia;"' ;iMaa, ana .ont":uf Ma[o.i laaiion t af t lie data i>ast-. Ol>\ioHsly. a 
!neohani-a;i i ii^ad'.al 1.; j>r:i,iiT: t iu' t i d .. a .a.. 11 <.a- 1 I on of proi'.raiii.s ealUaj a data basr, 
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1 . d 



Wrtiger (?>BM)" :i-^'a4titizcxi. A tepositpr); df-datu base coiitonts^. relatiohships, and ipcipifica^ r v 
Vtion^Su ; ki sa te<!^Hr^^ 'thi% role Is ful jPi tied by thi& D^ta i)ict it>naryi^ Direct pty C WD) ; a " 
collection; :(?f %^ fi les which characteri 2fr a coinp;Ujy»s data bAses. (6,7] Thg,J!g)\arap>-> - , 

,>eriiat.ioiV' ot\*a datii. l>;i?;C^VT^^ Uutes, *-for' data leHments » to^xtuaT doscrtpt ions," cross -i-e^fcvr-- 
encci?,. Stat Is tics j'w^^vsical spec i f i c*ar. 1 (^ns , ,iK-cer>s re sr. ric't Ions, ai^ where -usocih information . 
•The- Dl)/0 ho c omo s of the coqiov^Ut^ data '1>a^c: /aiu^ charaot orizat iops help make the 

informat ional data Fffl|;ei^ 1 f-def in.ti^j; . "* ' " '. ^ ^ 

The -access software ( DHM"; of t.lu> data base manJ*v.'»,eniont , system (DBMS) at CAS ' is calie^d 
FIDO'. fS] Several fcaMu-os of thts sof twiir|jjij||to^ data iiulepeiidence , Including retrieval, 
/by index filt:L> i'<i techni>]ue also knovsm a4J^^^H|fc^wp'sion''].v (wh^ich , 

certi-fies that"- all n.H{uireL! data e lerJ^aSBJ^^^BBK process ing •(inclus ive/ex- 

.^usive iis.ts- or aat.i eUMr,ents to be jHHRHj^^BpiPlnfe time in a segment V, and automatic 
'Storrigc !iK>dt; convc r^"* i or - - ^^I^^B^ ^^^Hl^^^^^- ' - 

Kstab'l i:ih i d'it.i eiejjL'nt deflnit lOK^^^^TOce^ in {.uxonhince uith dattl base cOiTCOpt , 
.guideline?, wilUfurtlior s;i]>port' data independence. IJsin^ standard representation'*? cind j^en- 
,*'eral7 dat ^v.-ri entcii • rather \.\\,\w prtxn'fss-ori cn t otl ) desciyipt ions .w i U di'scouraj^e high depend- 
= ency *b<*tween specific jn-o^,^r;ims and the data has-;. For. example, CAS does not consider stor- 
age.. mode differences amon^ oti'ieTwj,^c idcntic-^^^^ to rocpiire separate data element 
IP nuniber..^. By pru^irviT.s j,ak.i Ji^^rr^f^^ali specification stored along. with . 
the da t a . <• i ' ■ :nc nt i fsi' lT^inVr^Tnr74-fibinL> r>.t>H>v^iUiaa---xaut i^TC?5^^--rtHUindtAiTTe?^. nTt i,t>ri s c;ih bf ' 
prevented. S(.->w r^ur.t. he exercised to assure 'that two versions of a data. item differ 
only by a it.tri;.] iVd '-r < i rCi;<' !ii(:^de ^oiw^.TSion ichen the- above rule is applied. 

l:\;iiTtplo I. [lie uumbcr " I V may lu; a 1 1 c nilTt i vo 1 y o-ncoded as 

^ • I f: i f-M - l"F5r^ ^. . 



i'.BCnU.: Hinar\' 



but a dal^ wt iit'.'U VVMMIK^ cauTUit irJerpreted as NlMlMiW re^\ai\lless' of storage mode (i.e.» 
these' .ifc ^\\t» ■•,*.-par'.i: c rop i-t^'\cri t a t i ons or forniats). 

I>epr;id'.'ncy c'M\ al -.o Ic d i :r[ujrat;i\] bv ILrutin;^ th'/* c (Mnpl c.v; i ty of data element, formats, 
pata eli-moafs vvitf; Milva pul- t uf.' (i.e., conipostxl of several identifiable data items,) ai'e.not 
sc'lf defurijiK. fhar i oIl ;> 1 1 1 haxc ro he a'.«suuied l>>^ appl lcat ion program code unless there 
is a l'fi;l> Uy supplv th,- IHM wtth a t r'ur, t u re ali.;orithm, 'and the DBM in turn derives indiv- 
idual ire:(i d.iTa I ciiciu s . M.Mr speoifir rreaniicnt of this problem will l)e d*i,scussed in 
scctlini "I'f.ivM' .) I \:ip'^*tN -- st^'iai^o and Proce^sin^i Ret-iu.i remen ts , " 

tMt.i i !;di'pvii iv'Hv. i -in aS-u lavM iUM 1 , l^'at the; a<Jv ant:iL:es are rciU .■ 'Hie . expenses of 

proyirari -iM i :!\.'d i t"! ca m c^n cm s iJ^jn i tM cant 1 v decreased b\' j u^^j^cious use of its 

conci'p? ■■ . • - 

s . ,^ ■ . i^a t .1 I Ji t i \ \' 

t . . . ^ 

Ww '..■.Mief , : ii f'oi^r i t v^>t i'l; fJiat' the dat;i be consistent, l,)Ot)\ v/ith associated dalfa 

and \v i H' d,u ui:';ri t i : , awA rhar rhr d a r a l^t.^,y^t ■ r jx* c t within defined limits of pivcision 
(i'.e.," ! iu- ■iia',>" li- . Mhi. ,1 valh! irun^' 'i''^' -the prnpcM* character set). The consid- 

eratiiin af .^ii ^ i ,^ t r'lL . a > ra av- 1 ne ; i; it !t *t he data base •diould bcij'i'h'-a^ data eleiwnt 

de t'in 1 1 ion \ \ . 

. • - . A reaiiur.. .| ja f ,t t.- u.-unat i \:1mc]i la aiuiocf '»^a il 1 > dii'ficult to i njSut process , and validate 
can endan ,:e r i \\ \ e c'r \ \ ■■ . v o r \ anij ^ I e , ^'\\\ re' N arr\e can^ be input . expcdi t,i.pO$ j y :iS the forma 1 ly 
accept'.:,! r^^f aha: u -,• r ^\A^x^.\'\,\\\^^\\\ mi s 1 I i n yy- MS ts tuit so lil^ejy as misspell ing MissTs- ■ 
^ippi, ii,ita c 1 e!,H'!i f .-\\\\ ia*raci>'' int<MT.al s t j'ai.' t ii ri* ma>' l)urden app 1 i ca 1 1 f.Mi programs with 
co}opl''-s. a;a] !:;a i a t i/a iiiV" e iv' : : ' 1 1 i -,• rrrcu' pT-'.ine, 
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"/^/Vln the State N;ime example ubov^;/- an oxpansibn^ 

i :h is vpWrt^ of the. data l/'-'; 
hanging these character . 
(:entrari-ed 're sport 



'pp$jj's.> -aiiid ^ub i^V^^^ tables 

f6v character cpnytti's iori. and code expaj)sioa should ncS be iiM)p.dded w 
•gr4j^. .throughc>^ • the proce s s ing 5 ys'pe.m . . 1 ns.toad , a common tabl e, whi 
base: arid "is iiidependcnt of specific- programs ..should be" referenced, 
■^sets ' or. fcode expan.sioiis .^cnn then be accunii>ii.^hcd as a single action, 
hiiity .for mci 1 nt a i 1:1 in,v: s^ujh :al^U's i s d'.-sir.iblc . 

Some, datav'e lemont s c :ni \ f i Ucd .is codes w i L t -check 1 n t; pH>pe rtics : - ut i 1 i z\ mi "a 

check c:huractA,'r, t^iich as tlvj COUKN* data olciDcnt nl CAS. The check ciaracter derived frorn,_ 
and api^ended to the' data port : '^n mj f t he ' code . An oxampio of ix moduljs S sel f -check i n^ tode 
f6\\o\iSr- Hiven a, numeric c(nh;) 01 riirce cliaractcrs, adU a check chapcter (;modulus S) based 
on the s um o 1" the o r i g i n ai. , t li roe . 

■ Fiivrnnrjic 



'S (mod '} ) 




1 iVcck , Lh.i r.tcfcr 
C;:i\l cii 1 a V. i on 

S.^ 1 f"- Check 'n\\\ CdvIc 



'liic [>iU';'<'S(? ol'. <i' cii(M.;k cl\.irarl or i > ro avoid i nadve i-toii t mi'scopyin.v^ of the code , resulting -.in 
a vali;i, hat in^,uri'i>t vahic. I li \\\^- ab*>\o example, mi sc.opy.i n i;'. the G as an ^'>'ields a i:h,cck 
ch\aravter u'i'.f; ^' .>^i vf S 1 / f-, i I'liuSa/ ) , which disav:rees with the oriiyina.l result in,^ _ . 

clieck ch.irac 1 r . la i.s V.icr iadic.itos to :i keyboarder -thijt i<fcmi:>take has occurred. Note, 

however, tjnat this s.im[Me sch'.mt- is heli.'le.'.s aiMitu^t transpds i t iori errox;s: 2bS aad (>2S liave 
the same chev-k chai-acter, ihc liiwitirion^ of se I f-check iai; sc!\emes, therefore, must always 
he exatuiacti. . ^ • ^ . 

Coec'-tvpc elemeiu/s ::Kiy be defiaea to provide a low potcntiaf f(U' input errors. I-or ex- 
ample, tfie ip.por vrrui- iMt.r- r nuU^s 1 orwuM' tlvaa five letters or ^Ix di^it^ increases vi 1 - 
i!K>st e\p.a\er.t,"val I - v.iti- i a.. ro:e> 00; . Uau-.th,- ['^\ la addUion to lea^t-^^ i^estPict ions , mnemonics 
can imp'rovr a>-C!i}'acv. lor t h i re r:v>t^ / uuiemon i v.s . 1\» r keyboard IP's are utilized at CAS. For 
acces -an 1 •■• Uku- c^hU-^. i i;>A:,r: 1 ^mi hvpheais is su!;t'es tt-d ; social securit.y inimbers are an 
exa};inle of (h]^; j)ractiwt. /• 

Inte'jritv c-iji I' a I 1 r\.^^t^,T^>-4f:\-^ 1 i >1 a I p.o ri t lims yUil inflexible code scheirtes w'Jyich^^_ 
product.- imiati' ^a>l!<.■■•, ur i:n> fu;- " ^^^7"rtm^4rn^a-!^■^v.i-^ han{iie a \v.;i ven/ivuiiiher or certai!i tyjie5 

'>{■ r rau-var t ! . ki^iwr'ae. fe'^tjiu 
viroam<:MU van iioifi rr. a]l',\ iatr thr:- 
]>ro}.',rarii <..aa In: ;ue'i^air<'a -Iranlu 
pro tvfaimn i a V; t a -. r it s ^.^ t t . 



.0 nrw i>ia'u.^,ram"-)**^Hle and a discL]Uined pr6\uram chaa^;o en --^ 
•.^M<-:ri». re>t v]ala^i)y which success oV t'aiiure ol \ 
liM 1 nr. a u.^-.l . iuaMcrabr)' f)V an authority independent of the 



if 

Aa^aher u;anii)KS ... i,> i I i » \' tk' u;-" o i' ciata cliMnents not cciir^-^t j-a ined w i t h i ri expect- 
ed liifiK.- L'f arrcisinn mv t.omaf. , i \auip I v.- , cine, i tier a^,lat.1 rhanent c al l.ed- k i I o Sira^ to 
contain i.iie alaiiber ^m' bvt^'-- a fil.-' ..CvopK.'^, hnai'^ne the ^out ^a^iiie for a . f i le' surve\- proy^ram - 
rh.it o]iv our. r^' r'V the aat i vahn^ "UNKNOWN" nail artLaiipts to perforiu arittimetic. Yetj/tliis 
:^p!ir!iur>, v.tiae i,^; iirrtaialv a [il.iu-idU- vnt rv from a kuviMKtrd. 'I n jatt -rd i t, }iro)^rams , inter^ 
active It K.;NCoardiii,! ti-ic. arv vital toaeioct this t yp»; of error. 

There .u-e a nuniher f or ii^T iaUw.ritv k. ons i do ra t i on-, i'or os t ab 1 i !;h i ny. a new data ele- 
iiKMU,, ih/^/^prHO. il' 1 1 i t \ }.,r iai/at .md v a i i dat i on' iitu a he de h^^i^lt ud carefully s<i that un-- 
aut hivr i ;'.ed Vv>i]!p«MaMit o !^ ihv i a f i> rnia t i on procc-^ s i ny. system canUkit intentionally or un - 
intent ivMiai U' read er mod i t th:; da't a . [-eoiiivick mechanisms shotild be avail. ible to vaiarantoo 
cons i si on/v and c o r r^'C t ae . \ i j via t ni tku a ^vliotild involvo , on-fy input activity put 



'fhis eK.am[)te -.h-i t i".- rat o l y r^v'.- c i ;;!p 1 i [ loi} fof J I I a;' t rat i on and is ]U>t sui;Kested a^:". a 
[»ract i V al ■ so } f -Tiecr. I v.>Jc. iho vO[)i N dati eUanont c 1 1 Cvl uso--^ a scheme more c(anplex thatt 
thiA, }-V-.r very r-' li ! 1 1 v v.na ;i rot ec t i ; >ii against ^a w^dr varictv of error types, much 

i-iore ■■onii'* 1 v M t V aii.i r»-vi; ir- ! la ^* m 1^. !,uiM into ,r 1 f ■ r hock i n cOil(^s. 
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;;' j^l^o i;<jjut;in'e. J> of the d^i t a H^^^tv to prevent gT^idu<ll degr^daTy ori .of "\X s i ty .. ^lOi is : : ' v 
■ '• •iSj^rctto 'tej^ p:<y|^r{xia:ai^^ centiril /iuthorit>< ■br' "by jhe indiv?"3hjual: application systeiti^v btrt/'t-'i^^^ . 

, <cnsurin;g of data hegih^ with tf\e\ pt^Lmiiry • 1 evel of tn&^4ii*'^^'^^Atii^ h^ttra^ch/'^V•-: '.■':iV^'^t 

Adequate docuiiiciu.at loii Of (d^diU^i c iNfit^iU .ensure.^ that -a 11 pertinent fact s 'a^)autstho 
• c lCMn<?nt arc^ cofiimun Lear Lul d i t f )v and cone i s.e ly ,for both ]>rot*ramjni.a>i and non-pro>^ranunifrg...^. ' 
■ purpose s .'^^ , Doousneii tat ion serv' ices should inciiulc vipss-reforcnco lis'ts and prompting faci l - ; , V'^ 
i tics ,. 'i.f noce^n^^iiry » to SLifU^i.-antee tTlTir tlie Ur^er hocs^mcs awart) V.)f tiu^^i'uli seoj)eA>f doou- '''"i^^^''- 
nK^ita^ ion' ayai Lab'lc^ and' ot' i virei^r^ the datu cat it les pui'^uant to hij:^ 'H; 

qaer\\ . l1\e ' Itata IUx*tJonai\\ . i^i i*oc:loTy fl,)t)/IM ' i > .uain iaii prom,i,neh,co :»s a > valuable tool in 

■ thi.'^^.respect . * ■ ' -* r ' - ■*■' ■ 

Good jvv'er:ri 1 s{,,H;uiiieatai ioiT nui:-^^ re a I w|.i|fc,|(|i;:a data 4(1 oiue at represents, wh^a , it looks •, 
. ^Hkti, how. AiwVvt wlu; re : i :^ u:U-d » iJ^i' ':.^h^lUll^g^)t^i\'iint. nC)W.i abont i t s 'j^onerrit4bn , vadidation , *i . , 
and hi'sti)r>'^ Si.ni'c f. iiv \i:ita [ c'liion : dal||(BP^'(n)r si- rvV s th( t M^-n^gf, t.h i ^ d^ - ■ uiku) t at ion ^ 
it's contents will nou e<a!;uMi'a. . 

l'tr;>t. ihc rloiiicnr intra ho |Mujn.,'rl\ ivlcnt i v'i vd . \t i:.\S , a fwtir cha ractor . hL'xadbo. imad 
; . i.dont i f icat J (>n, !iu;;ihoi' i ^uscd. . .\lt!u)Wj»fi ani^juo naiiiin^ Sijhcmcs can be (IcM'.lvod hnspd on da"^! . " ' \ 
c lass i t' i cat i i|n, an arf'i'trary au!!ibt*ria>i sviiOMX' is simpler and avoids the ri^idit)" c>f a, 
c lass.i ti,v.at i on -'.cfaanc r.hv^t uia\' Hot o ,i paio a 1 1 fi.UiU'e requ.i ronient s , Nonctheloss, data ' y - '/ 
e I a s< i r u:al' i c>[^ \;a ir ho ,i iinuit\il ^p]^ i^) Jch t o aiM i iii; a colU^'tioa oV data cloiHeats. \2] ' ■. 

i'lata I'-;';non I ^- s]r.»uld hiivo ^;wlK■ i :■>':'.' iiioaii i iic^fu 1 t. itIos» aocoinpan lod an- a koyword index 
to faoiiitato .-o;i rolios . . S>'!u.>nvnts ;ind kcyboarvl idLiit i Fi car ion nutsilnvrs stiould be included iiv " .: 

a cross - re tc itMUf Ii>t. ;itU':^_ ^UoliM not be more spociiVic tban th'e data entity Tlie.y iden- . 
tify, ror cx':iinplc, i'ayroll MiT:. t, er . i- 1 lo t'mp luyL-e Naiiie is an undcf. irable title- for a data, 

■ demon l { f"ii\|., b:;yee \'aiiie') Uiat <:ia>' ap.jicar on x^ar i'ms f)us,i.aess and 'pe rsoiuie 1 1" i 1 oj^*(^\;)ot - i nvol ved 
-ia I'layrol l p roC(.' ' s i a p. . ■ ' ■ 

A te\ a a:i I iir-s.. r i i)t i on {\w d iM element is re.'iui rcil . As with ritics, the description 
rduvuld be do t i ai t i vo ;ajt not uiuiev-i/ o..ir i 1 v siK-cific. 1-nr example, tlie files or programs In . ' 

■vvhiwh a dvita elemenr; is u*;;.a.i -diiaild a>tt Ijo listcv! Kit}un the description, 'llus ini't»nnation 
iA-vitai in •Vv\'rj!.l i'tle and S'.st^m dose la pt i oio; but tnU in t be desc i*i pt i on ot a data entity. 

.This i ;i foi'Tyia 1 1 o:i tends to ciianf,e t'roipient 1 s' .e^ new swsteins nre desit',nevi, and sucl\ chanj;cs/' 
coulci J ava I i :l<it 0' rs.- nns i>!' d;:t.i - loiariit dfn'unient^atiiai . Where-used i n format ioii can bv carj^'h.'d - • 

in tbe .dociU'K!- 1 .rt"'i I -n rhi- anp i-' -p n a 1 1; aspect [.f i be . i^vrVUnrt , i.e., file, prt:>)^rnni, or total ' 
;;ys tt^ill, _ 

Tb'c );ii.>'s Vv.a :. li.s^itt v»r .i d;tta oi^eiiient iMtist In- recor^h^d. One iiiiist know [low coiiiponnd 
oiemrits-are i"orr.;a 1 1 f -d i :i owIki tai bnild :\\\d vv.\<\ tbem ctnM-i.*c t i 'Hie value of i mj'T I i c i t 
in dep!v.tinyr t w ,■. datj <■ i t.-,;irMt caiaiot l>o'"o\'e reiii))!ias i ted ; the slij^htest Invon- 

si'.'.Toncy ct r .u; b i ■.•n i ' iit i i i^iriplrx di^lifiit ion proiiu.itv"-. rutui'o pt'obloiiis. 

Va 1 i d.i t 1 n 10 i r . <.r odivinj. r'..'UMnos^' .i:iu':,,t t.u,' I'd'orded/ '"Ifieso isturantee ji consistent 
intorpret^.it i >>a ot" t!o.- t\n-'r. it ju- v.jbb- caloc'., of .i d.it-a cleancfU. In tliMdnini:'. an eleinent, * . 

tht: >v-;:.a;;;i ,nf.i 1 ct ;*iM,iid oi.o I i n; i t * I en yd h ,aiul siipiS'^ "1" tbi; c^iMa-s u^ •■tliose reipu rt^d by 
\\i< r^y }■■}:] , \> uvi'.'w [■ ['i i ) ■ > ^ L ' ' N ' , M i ^ 0 ; olould lio detorndtied i^y the ch :i rac t C pi s t ■■ 

ICS v)r' t[\(.- d.tli trolt. i ' I'u t i II t Ml' ■ ^t|H.' ^t.iti t.lri;ieii[ U'^a^H' by-a restrictive descrip- 
' lion coatraiiit: t.lc ! it .1 ./'ii.f.n^. Uaii^' s^'or.'tjic iihide 1;; inohuhai iiHtfie ilescr i pt i on , 

• it sh^.>u bl ,!"^' '\ vr>\v tiio,di «.i.--0'n mI' sN;i.ji;;r :,ujdt ■ a r-aii*. 1 a r i 1 an/ t.ha t a j^iciai eUaiiont iiia} 

vippear iii divovse I'vodL's i i h '.vl ii [ ■'>^s ■ u t V < M.i*i n ^ oh •. inr ' . _ { u i n,i r\- , V\S( M I , bf^CiblC, i'acked -bi.'c i liia 1 , 
etc..">. Ihc- .oi^;i:i,rd -p'.''. - t'*f^'' it.i.i'M. lU'.u,- r'.p ■ I ■ -i "}st..i" nuule^ t'rt/iii which otiiri's iDnv be 
derivtt-W". loiO'.ti' 'lu. itu.K I 'SI-. :s o. {'■.■■> *'m"/ '-i^^d ■.■■!) diidVront -•torai.^e mode^'. . 



{.difnu: r)>a t ; (10 ^ , 'as.m • •! i*;: :S a i>i i 1 a, it i 1 of,i' -n t ■ , 'duuiki ■ • app 1 ica t o mi 
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^ Special notes arid .f^irthW 'fef^^r^?nt^^ the::crc>ati dn or procoss^^^ 

(iaa iilsc> b:e/^.xti^^ liseful t^qv exaftipile. tHe.iJxistunce of avivhorlty t^ibl<i5;;p 
•shGiuld be :dto fte?stticUva <;<>ri(iltic)n4 ■ on the • tysii' of t ho* data clc(nent-;Ci . , spejcia;!, ; 

sequri.ty.>r..integrity moa^^^^^ he; listed along with n jast ifictitlon • for tj^ , \ 

strict ions and the usin>> or updating; :u}thoriry'. / • / 

■ In. addition to the intormation on the data, cle3nent*j^d<v:«ci*i|>t ion fonn^^ several other man- 
datOty items of infoVmatlon about data e'Jerncntt> will appt^ar in other sources. " Complete^ 
documentatVon of a.data 'ba:=te will lihi: .data elements to tht; se^^niouts , f i Ics , and procej^sVs" 
iti which they appear. At CAS/l'ile control ;b]ocks depict ing- this info rnm^i on, were introduced 
with, "th.c advent oJl the 'data base. .management 5y?tem (UBMS ) . 'llie structure/ coritonts . phys- 
ical spcci ficat ions rana-accoss i ng n St? ■ foi" each file are res i dent on- 1 ine for use by, the.: 
DBM -s^3 ftw.il re this diH;a const itutes . a nO/lK , Today , there are liundfetU (^f these cont rol 
b,loc.k!^which play a v'ital role in data base d(?cument^t Ion and intc^rny. ' ., 

\. The documented re lat ionsh if^i ( in the; ^rontrol hlocKs) bti^tween data elements, jscHmeffits,.. . • 
and files allow the l)^M sof ti^are to; va I i date 's-egincntj^ created for the data base by cn<;uring • 
that required' types of segments will bo present/ on a file and that the ;scymen.ts will contain 
all required dat-u e lement s . ' ^Automat ic storaKe mode' conversion is performed .on data elements 
based on values stored in the fi le. control blocks . .Other cuntr.ol block? whiVh link programs' 
to files afford security and inte>;rL*ty precautions by J imi t iiig fi le accc^^s to author Ized' 
pro^ram:v only.. r . ' / 

The tracing capabvlity ,ai-forded, by linjiing data e'lenients to sc^'jnonts. files, arid pro- 
i>ram-; allows the impaels of llata t^l.einent niod i fi cat ion-- ' t o be v:ar(>:;ed prior to itnplemerit^tion.' 
Changiiiy; the format , 1 enftth , or acceptable ran^^c of cului:\^ for a , data elemcMit may mean 
protjran/chan-cs in several application systems. Pro;.' rams, can be corrected jn Anticipation ' 
of data element rcvisiotv> rather tiian as a bo!:nod respon^'c.to system failure. 

The file coat bbH:k:s have alsc proved fo bo a valuable ret'erence tool for systems ^ 
analysts and programmers who ne^^d i% bu aware of file strucfviros, ::'.ntoJus, and file-pni^ram 
interre'l at lonsbi t ps , ■ ' ... 

■ ■ ' ■■ > " Pro^'rammiMi' v 1 .li^ i ! it v ^\ 

rr.ov ♦■ainuwn^: vLdMlit)' draws heav.ilv from rho topics j'lsr discus;vevl; nevertheless -it 
iJierits in^fividual art.onrion. Pi\)f^rainmiiu^ viability, m tht; context of this d i r.cusr. i on ^ is 
a -n^asuc- nt" f b,e ■ success ■ ;i]ip 1 i c.it i on pfotM'ams Jia\'oin crcatin,^ or .^^tccesS mi.', a data ejcmcnt. 
Is'thc dat a V IciMcnt efficiciir to handle'^ I ^- ai^scHMated prot^ram l:);y:ic so 'complex as to- 

Im- ■ '.^r ro r p roiu- ' • • ' ' 

■ OocuKKMirat ion 'aft -Ml p Un .'i .kry role. Mf prime i^ii[>: ) r ! .aice i s 't h<^ ■.\om[)rehens i vc and 
comj)'rehens vbK« vlat.i e 1 enk^at'dcscr i pt i on rilrciuly J i sru'-;s\id . rrocrammtu^s and analysts juust ^. 
Ui>t subv(^rt 'th..' docum^MTtat iOa M)y deviat in;^: from- pulWished .pr-c i f icat ions . Theso^dev i a t i ons" 
can 'occur n... the foi'm >'>f new. nndocumrait ed code vmIucs appe-i r i n.c. on the d.ata ba-e . Other 

^inmor dev 1 at i (Mcs f?'.o:); .ilinuahl- charact o and rany.o^ o\'- values :tre uni nrtiifiato 1 y common.. 

if clian>ics :iV>- i\cc<.' -sa ry . tlie dt'Citiiiontat. ion mu^t !>e Vcj^t tift to -d/U e . 

... ,^ , . . 

' ^')^.^^:l!:)i■•ln^: \-iabiHfy^- al>.> dop^Mi.b^ ^ai t h< ueaer:ilitv uf afreadv de/ined dat;i eliMiuaits - 
'^can t!\ev/>i;rvr mi a broader con\r.s\ areihec too ;.pcc It -e*! ; Vpp] i c a t i(\n programmors' 
"^-houM- t^ike advaiifai:<> ••)f :-«ta'ndard edit in;' r'eut a nes I'vu^ elCment*;, Vat be r t.hanV wr i t -i n.H new 
and probahlv ,.l,i;',btlv different \^*r-ions ;ust i\>r their owa p':*oe,rams. Intx.i'a.ity conilicts 
'ViaT*^esuIt wbea dat^a elemef^Vs are not subject to s t ruuta i\l i -ed e<litin!N' . . ' 

■ Proiirammino. viability is euhaiTced b\- simple, unstructured data' e 1 ement i^' wh ich r<npn re 
verv litUe a['p 1 i cat i (mi provir;en covU^ to iiUc-rpret.- ITerehN, thr nuMdencc of prOv;ram errors 
IS certainiv reduced'. A I o , i nv o rpo ra f i ni,; data :>rructure into proc^caii: code is ch.^ 1 1" i ment a 1 
tt> data i nd.'peiKlence , a^^ d i vco'-.-a-d rarliio'. . , 

f)ata should stared 1 1\ -naciu ne-cnan i uul at i c f.>rm ratlu-r tU.r-. a-. lu^t'es or comments, 

lor example, Cvvnsi.der the dat -.i eleme.nt "\u;'.ber o f 1 dependent s . " witb the followmy. data value 

"This ^^\^\^\oycc rl.ui''-. .] dcoendout s /' The evarMule is a a f^.rcci n f>M- displav purpo-^es, |ut is 

'u<at computsit jouailv u^^elui'/ U .-uld be*<o.eaa! ^ or: - M t- ft' MmnuiM c t ! rd be\ohd what the 
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:-dktaC'eie«^ and the 'v'^il-u^OT^c A re-lated probl^^^ Is doflning ivrncw drlta . '. 

- . - ". :igie"roon t:=-.t 6 . be • tihi^' d i s p Iti y,. f o Vni oi^«^^^?'/C I e Tneh t ■ dlreaidy ax^^ilablG , otV the^ • ; : 

•fesgi.eCiali/y.i^^^^ situatl'ons " ^P^ft^i^^^iragc .space is .ijnportant,/ienhanc.cmont ot format... • 

• •.aniytjeX^^ shou Id he' peVi'o.im*'d an iy when d i.splay or re(Vo:rt In g i s requi red to 

V pX'feVeiit Storlhg' Super'^iaous nuite rial , oil the b'use. ' 

■ ' .. P.rogramnuug v.iabiiity iniprovci'. \Nit:h oavli -;.itep tuwiird a'viata- l>aso access- system that 

^' effect i^- .'data independenee . Hk-. ^oal of u)».U'[Tcndcrice 'is to I'eniovt.' the det.ai 1 exh .aad cc^nii.>le\. . . 
^ . aspe'ct? ■ of .d:a't a element form, Io^mi i on ,■• v.ind control frv)i;i the ctMicorii of the . h}T[>1 icat ion. * 
.■■.programmer,, yet !)rovi>Ie cffL:cri\'e access tools' for' xhc data tie needs to prot'"ess. 

St'.:it i St i c s t"or hesi;;a, Moiutor-inu, and l(eferern;c ■ ' ■ 

Be f o re •■ dec. i d i n y; h ov-; t o ap i \\ \ '^l he pr i lic i. ^ 1 c s j u s t d i s c u s s c d JE. p data t^I c mc i ! t v ! i • f i u i t i on,,j , ; 

■ ..one must ' al) I o to cJia ract;e r i'^ii .^he '•' ontcn t s o,i' ' mo da t a b.is c . Tii^,;. . v • a t I's r i c sv, ;'". ■■ 
^t; r ibi^ii^- dat a clcniont s -:'al^\mati3|l||Jf61^ d.Fi'ta • b:iS'.- li'iaiKt^i^ui'.uMU. . 'Hie twi) -inndaiiiunta i 

jme t e rs • de :i c r in i u }^ - da f e le nicri t s are ' length and , . n m nib e r o f . o c cirf rei i c e s * wh i c. h m;i 5 bp d c - 
'noted by a vari ety 'o f st at ist i ca I paraiitet,ers^-'- :fiininiun), max i i!Ui!ii ; ined i an / mean , etc. The^^e ■ 
s. t at i fft i c s mu 5 1 i) e o b t a i : u: d in a t i mc 1 y an d i c Curate ma n 1 1 e r I) c c a u s c t h e>i d c s c r 1 b e the ac 1 11 a 1 
.■ WiH'k ing'-' witliin tlu- file en v i i^oninont . 'l^M'ils such a^- . aiul i.t i:n i; prtii.»ranis arc inva-Hiable for 

.• these i)ur"{.)osei; , '• and ip\ i re a -rv: so r\-o i r ot audit data is Maintaincvl at CAS , fo r ' on -demand re- 
' fere ace . . -^^v ■ . ' 

\ • •. • rti-.q.-; ^v^«-.-. .. . , ■ _^ , ■ , . 

l.H' s I .L;ri ari d a j t-vl: I 0,1 ) rviO n l a 1 t.a s V s u s c _ da t a el e ?ne n t s t a t ' t i. e .s in so vc r a 1 u'a y s . In a n 'on - 
li,ne en vi r^muitMit , the niana^^en\ent nf-dirc'cn aceess rL- sources re([i.iires accuz^itC'' predict i»;>n of 
s to .ra I'^e re (i u i .f e me r 1 1 > i ' o z- ' f i- 1 e s . ! h e c r sii i f i :.i t ion ^.vf ■ f i i e i n.'i ^' a Ls o , impact t h e a ^-^ s. i i', a - 
meat' of storai^e . modes ciutl. storai'.o toruiats I'or data elcinentj; rciJt'i'i'Ct ions iuay dictate compact 
-Storage- rrxides > ■ Sp:ice rest I'i ct ions :':K1>" also call-.t'or combining' ^ bi* nruiuMa^us data' itiitwMnto 
several coiaptumd dat^f demerits . , 'Ibe. i:npact o f' th.i s com])ound i q i^, on (^it,a indey'end^enct.- will be 
discussed ii^-rsect i on' d. Ap}H"opri ate 'pr^>jec*to^i ov derivisl fi<',ures can be used to ino^b:^! ;i new 
data ba'se w i th ' reii^onab le accuracy and. to compare a 1 to mat i ve- st rate^li «s Tor storat'j.* and 
retrieval. Of coTifse, ojji^er [\ir-aniete rs snch as number of operations roquii-ed to aecoss 
spec:it;ic ikita elonients and; 'frequency of access must also be C'')ns i Jerod . ^ , 

^'Another use of st at jst i c s . i s iw r;a i n t a i n ini^ an au<.li t trail oi' processing:. (.onsi-aent 
numbei's data e 1 i.M,":t*rft ov.x^u rrLMua; s a t , va r' i i.mis stav.e-- tn rho infonuation proce:;s in^; sy:Hem 
can /-be ur.ed to'v'erif>- s;/sterii i.ntey,ri r.y . . A sudden :hkI inexplicable cirafij^'c' in the ipiant 1 1 iJ^.^s 
or physical characteri st i .;s oi" ^lata' elL"^iftents may .im[>ly a lireakdown in tho s)-stC'i!]. l);'ita liiaA 

■ liaVe boon altered or Liroj)i.K;J; thos.e vsTrrniny, '^iA'.nals can Mulicaie tiie need to initiate 
spf\ci^fic d i aiv\(^st ie ;ttiaT.y '^e.. . ■ ' . ■ 

bata' oleimNiI: Statistics at i';VS:-.are a"\-aiu.j^y r^- fer-.-nct; tool for various Kinds of in - 
qui ries , about data on t!ie v,'OUu>ut(M- files. i'or e^\a;np!o-, hov. ;nan\' 'autiior's {i.e., Author Xante 
dtiXi} element^s) {ire on t\\t' r'ublie.aion l^atu basoV, ais^ tho mj/iimum, ava.M-a)^-, aiul iiiaxii'ium 

ieni^tlis v'ji t ho e .\ I. . t i n.*; namos'.^ llo\: vMiwy autiiors-, |hm- iourn;il aiaiclo fire typji:al (niHal^er of 
Art i c Ic litU- elerient-; dicideJ bv tho nuip-ber ni^ Autluir 1 omen t s ) ? Often users are iiot 

aware that vla.r!a I oniont st,<ti>;tic- supplioj bv tile au^lits cari^pro\''t '-K^ aii .'Uva"' r to t)\o-.o 'kiiu';-- 
. of quest io!r-,, A kt-y res]H'ns ib i I t v for thoso mviOved jn d.it.a d\iv<.' matui lu.suen t is to niako 
statistic-: a\'a i ] id^ 1 1.' tr a,-"t,u'> hv t\';-lpin^: (.Oirase thojr *piL' -.r i o-,,/. ,i n d.ita t lci\)e{it tL*rm... 

- ^ r") t o r.o.L* and f roe i.'S '•. t n Ri'qu i rt-iiionr 

'Ihe djs^.'USSion thus far'.h.a,, fiicus4>ii V.mi c.u i do 1 i no iV>r data eleinont definition and r(.; 
presentation vvhich supp(>rt tie- ov.er.ibT^^J^h it'i t. i.xa.v-^ o t' tho data. ba';e eonoe-.pt,, data i nd(..q-ion>i - 
once, ilata i n ttyi- r i t v , :v,!i.'qUa,te Joe uiiKuit at i on p ror, ramm i h cia}>i{it\', auii tia- u o t' Jita 
oleiiRU\t s t (i t ] s t ic in aehiey.inv, the;->i; ohj r.y t. i \'c . . Nou , one of tin.' teefnuquc'S , i o\ I't! at e.\S. 
to accofpp I 1 «di riiosf ;.^)af-^ vfl'] -b'- ecaiui novl. s ; ' " 

.\'« pre\' i ^^^vlv- nient ! V wiod , tho Mandai'd file ior)(i;M i SH-A t im i -jut^ 'for sloriui', Jaf. i '.'.l 
n]K.*nt s vvas lij^elopc-d pai-tl\ to pro\id(^ Sms^io' -:iiHS'i '^u re of vlata indiq^endt.nu o-, j- 1 J o | 1ho -'oncil'ir 
layouts of--^frt(>red so>'.!iu.'n.t s ar^- ineons-'cpient/ial t(» ,ipp ! i ■ 'a t i on proyrajir/ l.ta ( a ' o i ointaU ria\' he 
prestMVt or.atisoTO'. .nnl rvr-' >.ar\" mi lon-.'th. 'fher'* :;;a:' be ropeaU^! o.-voj r r-.'iic <.■ ,'. of lyri'li .! 
elenrnt. {<'.y,:\ an ah r.u"t'.''i p.^p*. i ;,i i\' *-fw.':-al ntt lio i-s , who c nn.;.'i -.muM j.t/.tos. li 

in; . ' (hif {'. nluu !.so 
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■■ V '-.^Tc^t^^^^ of^)>c:.Authoi' Name.::»at^ . ■ :Such. varm^i lit)*: in,,^^ le f ognient-s. ;a'ops; ilpt ;^ 

'■-C'-' Wiriciepenc)^#^f i^t^ v tnpe br , . Data/eloineivts may appear in Varidus, ■: 

;'^^^V;' starj^^ Wh;e•'.Regi5^V^•^^^^^'^^■^^ cheinical cqnipouiUi. is in. Ifiii^jry 

■ 'iFV 'AJ>tT-I in aiK^thor ) .V ' ' ^" ; >■ ^. ■ • 

■ ■■' ■ ■ ■ - . ■ ■. - ■ ■ • , • * ; • 4-- . ■ 

' ThcKC a*?anta.'<;'^ art/ ])ossiblo boCiiu^^c SR- scjiiiKMit: are so 1 1 - .1. t in uij^ ; : Q) numbers , lo- 
•-'V^uions. ana len^rtiv^ (^C rhv; dai^i .'h^meur-; arc st orcd 'in rags within the segmervt jt^^oU. The 
;^ ■■ •storai;o*in<)Je -af . each ^>h;Mrient 1:^ ;h1so contained wirbiu-the i nd i v ^^^^^^ ^ ^^^^ 5-^ " ' 
•hi I ng in depcnderiCe . of ^t.oraiie litodo , ( i^t-e ti);. 1). 

-Br-.. '■ 



^ l^forei^t V*ii>j?i^rs rjiiiiij^l i ^ ^ >tn;incm. mav^be ret ri cved *by different pro- . 

tins r thV^ Ib^ i t^rf ' phvs i cai forms of a anient inay j)c ^uit o II i f fercnt , /nicso 

unUitici^. [i.e.,;. biudiuvi to the d.ita at a\ecnUon iImk^ rather th^u^ compile tiineV are ideal / 
in a: data ha>e :t,auvi Fohnv^^nl.; and c ^.pe r i ^;lice has shown SfT fo be ,nn adeqnato provider it , 
-is aJi inst it ntion in^^AS tile flesi^^Mi. , . . 

Standard s t rvfnu: i un l-orinat i SMI ) , T-hc- foniut., in; whudv computci- readable products are 
i^^sued bv i-^ a doriv.inv.: of the Standard jMie Format (Sl-D used for' nmrf-n a I process- 

in4> opera t'i on s. Sin^ 'is obiairiod by (U I iniit ing tUj^:Aaracter sets use'd for temial data to 
onlv, and oi iiruriatuu:' c^rtaui data- elemonts. used tor internal con t ro.l , reporrin^. _ 
'^:m<^ ri'Wd'kreoini'. /Hu; ^v\wt\c i isi Rity botwe^^ and SOI- ensifj-es that tho^ data In- 

deporK'-ncr :isur..''> ai'furdd^a by ono a re '» I so chri raC tc r ist ics of the ot^\er, 'l,hus. tiie Inter- ^ 
chanCv/<or' Sjir provlu.- r > be* C>iA'n CAS and .wibscr:] bo r ;;ystt^iis .procL'cds st rai^iht forwa rd ly . , 

Tho :;-.an!irr i u*h '^ff .^.vii'por f s data i ndepcndciice !ias boon discussed. Next, o.ne, must , 
va)n<ider i lie' ' i I i v a r t-ons of ' :s i at; . suc b . a tuchni^uo in act\ially bniidinvr datUvbaso. Tlie ' . 
prinir ^^'fi^>'derat luiw are the inparrs on :storago and p(^)ci'sMn^c .;ro sources s ince it is 
v-irtoallv axiopaai.: that b\n 1 d i a d^i -^i^' ^ ^ into-a data base w.ilJ. increase the re <pi ire meats 
for Those ro^^o:ii\:v s . , , , r ' . * *' , 

riu'. cosTot Sff iuav .saiiuaod by cmus i dor Mu: i t^ , se I t-de f i n I lU^ properties, which aire 
ttio r-^asor."^ o.^nt nbur to d^Ttli indepoiKlonco . STandarU Wi le Vonuat ^nmonts- ar^? sclf-^- 
drUfuiu'" bocaiiso of v c^/i Ire t i on uf vai^s whici^ identifies anil points l9 the data contents 

the -a-iiiu-Mit. srora;.:- '>t' i n ff^nnat Lon means that Sid- sOi^ments are oiiTy partially . 

filled n\-'.dafa con rent.., " , Anet ln;>>^tcr o r i s I he .al i i;innent of <iata contents on specific, 
bourvdaries . ■>M-uM-'^^' J i ^'dae t d v^ach i ae acctr-s efficiency cv^n s i do rat i ons^ An S}-1- 'segment can 
i)e !^iat.i;j':':v:a t."! ca 1.1 Mes.. rj!v;J \/\:\\ the i'o I 1 ow i n,if l- \p re s i on f - . 



/ n ; - ^ 

;.Vi.t i>!-M;trf ■ ( fj t fi: A, - * S 



(1) 



..jw-re ' lii' i -via :u" .1 v;)<"-;\Oitt ; is th- leiuMh of lh^^ta>:, and A- is the ali}.;n- 

i-K^;,: naddiiui Si^. ar'i Va U v.-. iiv^^- - ^r 'm t -,lo se i pt o r re^iuii-VV^H hvU^^.. Ihc nu(i»i)er, t)f 

a-na e leiiiea,: ;■ 'r: I'-.r .■.L-ci'i'Mi I I i^- p res-n t v ^ . , . . ' ^ * 

■;\M>h, . a/iivi' i! aaantttv ■ and, the S Syr'r se.k^meat ticscriptor are not 

! fliv'rif i',.erur> ;a Si; ,-t-ra^e requ i re i::e i: t > , \\\r rat of fa^; ltMnU.h' to 'data element 
, " ■• ; : rP!-; arrr;/ riM ritio is typirally 'M . l'i\;nre ..lenionsr rat os the 

in. pir it.ii aup ,!.<! .i •..•Pau-nt haiuVh ani! SM' ;.toiM^:e r« 'an i rcjiieut ^ , 



ij. la,,' lij mulr.'itrd. ri^at data content i^enerally occupies (dV', the file. 
..ir-i ,^i.-;irh! t.t... M^: , and Iveiiiuiiry iUik.nnnent paddinp. lU'.. spite of this, new 

,1 )■ via-- i'^a> I i h t .'d\.ert, not i ,au f icanJ' 1 n' lartnM' than tn>n -Sfd' versions witli "un-- 

{ dfifa -Lv,:V.av-. i ro' i 'iia'r i i ^ duo to xhc I'act tliat the non -^Sl' I- ^vers iams ^we re 

\n p. id. ^Mt a,(t i fpi^i:- ^^>!. fv^T: to a fi^xed t\,irmat scluai)e. 

'l,^y vl-s.eii^.. ■^;;.^<' J..ra v.ilaes J la- four or less hvtes in length, the data replaces the 

tocatloi! ■ ainV l/aiiMh rS-id- l. f ta^; t^.o:. for i b 1 ''alrmri form" storaju- --^ 0, and r!uis 



sp;e> e 
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' ■ : - ^iguro^l :tl^^rly iltustrut^s that .groviping ^mal V 4ata feleinents .together to fbrraTla^^get . y. 
-cixmpt^ :ie5s total fite spac^ (as long as enough of the^smaH 

unit>-!'krra^ ^ort c^mipounds) w This ;Teduct ion in fiU ^pace i^M^^ ^^^^ 

. X^g^. tW^ access time' also is decr^a^e^ by tetri eying s« ^ 

■ '^'i^ comppuhd -data e:icinelTt--:*ather than:, requlring .a ; ?^P^^^^)^|^?' ;^ach. ' » 

■ • ■ -iSut xom se^ijilii^^iP ^F?^%a -h i.c by 4tlfeu _ ^ " 
it^^i^f da.ta:.wli»eh ^hoRd bo ifciivid^ly iaheted. ft\d<:i>eiidenL^ is adversely aftectcd. - 
5i.in<f0 t)i^ of ;.?r compound element must be rtfcognized by an appl icat ion pro- ; 

• grki'""' A is' to incorporate a compound catalog part of a \)\)/\) to - 
faclliiiate a<;semb]y'and disassemblv of compound elements. Tims, an item could be retrieved 

'Jby its data element i^t^t^gSFation number regardless of whether it appeared as, iin individual. 

" data^eiement or as a member of a cbmpouad element . The storage. and processing trade-offs of 

" ; design aiternlWives for , this approach are to be' examined. As in this discussion of SlT-g the. 

• commitment to data base- object ives always impacts storage and processing resources. ; 
■ . / ■» • • • ^ • - • ■ " , ^ ■ . ■ . ■ ^ - 

The final crtnsidej^ation in defining data 'e Icments is to establ isb a bala^ice betweeh ^ ,. ^ 
. .^afism ;ind practicality, ^t sonvc^ point, design logic/confronts thC^ mechanical aspects o^f 
computer svs tew operation. Productidlii scKodXiles and ecbnomics are very rfal o^bligations for ■ 
> b6th application system designers and data base analysts^' The workability of' n new 
application svstem' cam he compronnsed by overindulging in data base principles to tiie ex- 
clusion af efficient programming practices. lA general , the- bestr approach is to start with 

• ii design which ful fills, the goals suggested here ,aJvd to yield to processing and storage , 
efficiency arguments only when necessary. Some necessary "ho./se-trading" results between 

: programmers, /systems analysts, and data base special Ists because thofe is no simple formula - 
by which to compute the inost bent^fit lal desigii overall. ^ 

injjtance. given a data element composed'or byte sw itches used to conttQl editing 
ntodules in an appl icat i on -system , should one insist ofi defining and .storing (via SFf) each 
switch as iui individual element? Probably not . , aj^ugh the goal is to simplify data; fi^ - 
elements, tu'ovent binding to individual programs , and encourage data base flexibility. This 
data elenKMU is probably process speci fie' by definition. In addition, f-ract ionat it^n would 

■ increase the :^tovagC' "and/ ;iccess\fig 'overhead to an ifnacceptable degree . . Tlie object ive-s oi 
data element de^iign must be framed in their j^roper perspective. ' ' » 

- ' ' ■ ■ . • / 

' , S . Cone I us ion 

■*■ -t ' ' ' ' ■ 

The desl^ni of data elemenj^s is not a ;;imple fopic. Mte trade-offs between .storage and 
processini' efl^ciency and data base ideals become quite complex intuition, experience, 
)i\and analy"si,s all must be brouglit to bear when examining proposed new data debits. 

Hot^efully, this discussion has illuminated some ef the ,corvsideration.s «iat must be made. 
.a\emical Abstracts Service has strong commitments in this irrtAi and has initiated policies and 
procedure-, which have proved effective. Noiletheless/research continues to improve, and 
standardise w^iys of defi.ning, proccssifig, and storing data elements, . 

^ What seens to be the humblest of problems in 'data hase management, that of pr»n-iding for 
the data e i cmont ' mav also be the most difficult to resolve the impacts of policies and 

• procedures fo-r the de';ir,n and liandling of data elements reach i^to /ile, program, and indeed 
overal I svsteH) ({^--irn. ' ' 
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Segment i>escii{nor, ^ 



Data |-Jemtfnt. Tag - 



Dill a Klciticnt 



I)ai,{ rU'iJu-ni Value i 



Data Me-iiieiu Ta^ 
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Storage 


Repciituin 






Number 






Location 


Length 
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• , ; \ rigure I . 

Si;hemat u; of a Standard File Format .Se^ent . A Lypical 
file.voui.d coaLain thousands of segments like t>hia. . , 
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(in byte^i) 



50 



Fi>;are 2. ' 
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Hdic Perspective" 



An SWT 
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M. A. !hif lVnb'c>r>;er 

-.^ (ilionii c;i I lAbst rai-ts S(.'rv,is;e 

TlusOhio State Oiv i ver-s i r \^ ' - 

LoJunihus, Ohr6 . 43210 ^- - 

^ - • A:.:.' 

Is your system .tor data managemeiu avaj^J ab le to other users? ^, 
Ihe data manageniem software we ut i i i ;:e was desij^ned and programmed. 
ThLs system was designed specifically for t hb; OUiM I C A L 'ABSTRACTS ' }m-)ce?shnti 
en V irbnment and .if applied to other purposes , 'would .i^cqnire .specific X'VnUiatiori 
by the' ret'eivin^ or^an i.Lrat i on . We are not in the software mark'etin^ busiwiess 
.aiul ncfordrngly . we do not distribute and support J^hi s s>stoni as a prodtict . - - .. 
\eyeVthoiess , a^eopV .of the softwa/c and documentation can be Mimde" avai 1 abde for 4 
tht^ cast of reproductian to organizations which 'harve the background and afe 
capable of i at a4;rat i n.u the system , rheinse 1 ves without assistance frorfi CAS f9r ^ " 
i n s t a n an i o n . o r t i-o ni> 1 e - ^ h t*) o t i ii g : Th e \ is o r r e f e fen c e. manual f o r 'this- s y s t e m can 
be. obt.iin<^;d fvoni NTIS bv ordering .Uk^ "raciUty 
(FfbO) User ^Ke^crenoe Mandal," May '1974^ 
iipdares. PB 24^:^856, duly 



^si stance frorfi CAS 

■e. 1 

for integrated Oat a Orj;ani ::at ion 
"PR 236-020, and its f i rsf ■ and' second • 



Wiiicli Iiata iii^-t i iinar^ /[>i rectory packiav^e ar^ you 
Uu^,lH>/b packa'i^L' beinj;: used is under development 



us int^? 
"hy^CAS. 



so we 1 1 ory.aTfi : 
IMWfVV form to 



e d t ha t y^ni c a n g i v e a s i n 1 e 
the A\S1/I.S0 standard form 



M : I V '.'."e a - ^ u m e that y ( u r dat a b f i s e i 
co!|tjriaiui that will con ve rt^ t ha t ^ f unn\ 
'for date VVNt^-lbb? 

rhis .Aine:>!: i on roferencLVi a s 1 i de^ cont a ^ii i n;; t li^l^iescr i pt i on of th^e I'ub licvf ipn 
(/ate data e 1 (Miiun t , . iv/th tlie'Vormat bI)MMVV . The , ANSiT^lSO . s t undard should fve . 
adhered to for'Ja^a i'^Ue rehan^^e , but st antf'i rd i r/i a 1 I date formats witfiin an 
orKani;:ation is a sensitive [vrobleiii. While 1 discourage proliferation of dare 
for:nats. tlu-re i ':ome usr i f i cat i on ft^r multiple possibilities. lu view 
rh 1 , we vlo b: ' 



v vlo h:ive.a mav-ro that performs cpru'ersions of, date formats. ' 

In w'.ii' ill ICS t i'or data i ndepeiuitMice , does \-oiir system put; limits on the si/e of 
d.it a i'lei:ients'; lines it iTan^lle tile rt;Ci;rd level o t" definition at all? 

a j-'fact i I matter, data elements .can l)e any s i ^e , The Upper limit is in 'the 
r ;ioir-..in,.is '^i bvr.es. The sy'stcMu -does ; ban.d 1 e the-fcv-ord level o f orijain :.ar i on , 
l.hf:'^ 1 •> '''diar rnahlcs, t1rf->'t rpq of f I ex i b i 1' i,t y . Our ■ tc>.red records e.-uTi contain 
a d i r-/.; I .-M y v.hii.:b identifies, describes, and points to tlie data dement Contents, 
Pat a, t 1 t-s:;en t^; cafi varv i-n.jen^Mh, ap'^>ear iiH various storai^e modes, and oven 'mav 
be abscMt wiieir rlir\ Avt^ Mj^rienal. The resultant record 'Structure is Mne^ self- 
delrrnni;. and n.'U at -ill the t.>pic^il ft.xed format or format implicit in pro^^r:Hn 
\:ojc . ^ ' ■ ' 
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. • ; . , ' VICTOR 0. KRHLEH ' . 

Plans and ProWra^s Division 
■ - ' ' Directorate- of Admi nistratdpn 

v.' Headquarters .United States Air^ Force , . 
; , * . - " . ' Washinaton DC. 2033,0 

■ r^':^^ ■■ ' ' - ■ ' - 

■ J : ■ ■ . •• • « 

■ ^ ' . i . ' : , »^ 

/ ■'. ^'^ --^ ■—^^v<i-^t'OG^^xnc:^t^^^ conputcr assistance , 

' Jbecomes a powerful tool to cpmbat .tfie- inef f icienclie^s 
of. an information system that has historically^. ^ ^ 
^ be6n based on ^'Aper (iiard .copy) as the -'int^erchanqe • ' " - . 

' ' media. The inTormatrion under ^iscH^sion is aarrat^iye 

'".data represented by cbrrespondehce , ^liblicationsv . ■ , ^ ' , * *' 

^ messages (and this^ paper*'' itself ) . 1;,hys' presenta.tion 
^■'■'i.-^ tra«e,s. the development; '^current statu^^^ , - . •: 

and future:of usinaTJomputer assistance with v ■ * . 
word ptocpssinq, computer .©utput nicro.forn , electronic „ , 

phototyposjetters affd soft copy terminals to.process ./•' 
such information,, within ithe Ai-J^^, Force . ^ .• ^ . ■ -J- 

' ■ , '■ . ^ ■ ■ = ^ 

Keyword?: Comunications-.^omputeroutputmicrof or^^ 
(COM); information, .composition; in format ion disijo-s it ion ; J 
information-distrihut'ion;' information reproduction; 
information retrieval; ' information storaae; key-- / : 

boards; micro.forn; phototypesett incr; publi'shinq? • ^ ' / 
text e^itinq; typesettinq; vrord procossina. ♦ ' . ... 
•'- - '\ ' ' ' '^ ■ ^ , . •. . • . ^ f : 

The A'ir Force Ver s ion of ^/ord Processinq '■ \ 

.^i > ■ : // ■ ' ' ■ I ■ 

■ .^yord Processing as a term was coined^y industry. Tt - con jure|f uo ] 
differ^t imaqes to different people. .In fact, it took many, day s./6f 

hard work for the VJord Processinq Ad Hoc Committee of The Amer icajfi . ;. 
Vlational Standards^ Institute, to develop the definy^tion "Vord- proc^essmn . 
is the transformation of ideas and info.nmation i^ito a ^readable tbx^ «f ;^ 
'""communication through the management of procedure s , equipment a|d 
p^ij^Sonnel . " ' \ ^ ' ^ jj 

Within the Air Force the --feerm 'Used is Administration -Cenl^brst 
They e^re desiqned to fulfill the admi^nistrative needs of the^ustoners . 
^ they serve. The«5e tieeds include telephone answerinq filin^pT mail , ., .; 
■dj str ibufeion , docume'ht copyinrr/ a ?rource of affice sunpliesj^' pujpli-- - 
cation reference ^ifts and ^thd makina of reservatioos f:or Jbhedulod- tr.ip^s 
in addition to keyboardinq or typinq. ' ^ ■ g 

> Our word process inq ' keyboards are not limited. to th#e produced by - 

. one manufacturer . .1 All^houqh. each center contains identii^ equipmen-t ;. 
of a single suppliier, different centers will u^e cl if ferjfit, manufacturer 
equipment. Furthet, within a center the keyboards are#odular in that 
• some may be" a single, station', some dual , and some wilOJWe'a commwm- 
catinq capabii ity ' f or computerized t^te^t processing'- 'pe two ^"^^^ 
requirement is that th^ maqiiet ic -rn'odia proc^uced on ^^ri^ machine withm 
-that center must be capab.le of^^ being processed on aj^# other machine in . ^ ^ 
• that c?enter.-,and that ae least one dovi^^lp the j^^^^ be capa.blo | 

. / - ' 113' # * . • : , Kehler 



."^'a' .. ■..•f ^txiiSt from thte .:^?;^tr'r,M cvn/'l^^ oiiYxov: CLur/-:i.r i Ona 1. harr!-. cov^^' - ' v' 
: ■ ■•^ortesponciemre , . e loctr ica 1 i-ius^^vrr.irq in -iho;. o";^t: i-al;, c :'ar.uj N^r- rocoa a it; lon'?^ 

. -,. \ Netvork...(AUrDDirj) , , (3r [vubl.i cat;'ion t^ithor on cro f U::hr- / on' comiSutor" / 
;tape 'fot- electronic rhot*?tVpe^?o:tt i n-rf , or c:i" hard. c.:>r:v 'f^ou .■-paveriti'r>n.>i ■ ' 
* .-.typese'tt j'n<^. ' 

■ vv; . I;Vork .tor the' AF i^ihir^r^ as . a lona: ranoo' planner . 

■ - .^I>a.ve,lx?en; in thir-; ' i .->b^^no_e ^rho D.irecfor of. Adrvin i-^t rv;^i:\i'On .is", the 

.,^^;-3Pia procodar^is to^ aU Air Vc^'o.-. r -v^-nire I ■ cdncci-n LiV7 ' paperwork ; . .wi also man^g^' 
J. and 'operate ^certain ' ^or\jj,;CQ?s -'dejii Lnq. t.]; 'papcrv/ork» T'?e.' toi people,' -:' - ^ 

;>V.d1ow-to fornat,. hlttv^'rs;, pahlioat ions '-vK^iOii^s' and sosfoltdi; v:e tell thn'm^J'^' ' 
_hC)w;^tc> ad.d'ro5i5r/th i.ug.-^- for d :i r^tr ilni ioiu v^' ^el l r.)C!OnU->' hov^ to - sot' up thtrit ' 
Of f ice- f ■ -in-] wo t^^ Vl th.: i^or^plo v;hr-ii tc^ qot'rld of- t.ha^e f i Los nd' how ' . 

to get r lAi-V^f ._l:heo./ M'he j^,^rv i.c!^^.c: v\:' id^-v inc ^ udo/ thi>. -of f Ic la i 'ri/?i i 1 . ■ : 

^ • distribdfirir; which v/o' i Or;^, up. :iVid d- id' v.;^r Air lA.ircv-- i.do ; ' v;e 'prcyV iVio' the . 
j _ reproduct i.r>ri fur;c>: i nn A'l r r^orco-^v/ i ,v ^y^^;■-':irat inn d:ir i nt ina and "i;(^^prd- ^ 
y ducj/icn ' facil It- :osr v;o i-rovid.? , the :i i st:. r ihu ti on f ac i ] 1 1 lO:-^ \ <i' tako'care ""'"r.v , 

• ■ ' ^offthe ^;ro^a'-T^/; ^wid d i st: r i r-Lp:;ibn all o!.n^ dopar tmnn t al ; pu)>l .i,ca^. ions , wc .'^'"'-^ 

■ ; -prtivide rMoroforrt icrvi^o o(-:^i tor--;; aKs i Rt d- f n ioOs \i n oon^^ortinq filos-tb. " - 
; ■ ■■■ microfil^i and wo al.'so i^r o^M.•"!o . td lo; rooord s R t; ■ ina "\rea'^^"■■for■'■^-;hor.t .terni' ..J ' 

; rotontion record.^- . au t.s uio o'^ nha norr.i.> "dr f i ::o ' f i ] i.na cabinet/ d^'-^-- ■-• 
, ' ■■■ . ' " ■ -■ ■ S ■ ■ ' ! . ' / ■ . ■ . .'...-; 

The l,ona rann.>' pianoir\rr- t^-a:*'; va vo h T hoad av; ..v;ad *i n i t i /ild. v osta'blished • 
; t:o-^fa^^9Si4tat*e d.lia c^}tv/^^r s 1 '-^n of odr;; OuiM Vabino -orocos^r ^rr)in convontional 

" "buy it u;;- tovnd'' ::ypo se t i :.ncr ' -,>>,; id-fiou:^o ob^oOrna^c or c()rnr)Utor^i ?:ed . . • / 
phototypes^ t-^ ina :ov^to:^:. Trio ^■■0':^;:^,,:.^ ',^^3 J-.-ai rrrio:; 1:0 rcduoo' i^nhl ica ti on ^ . 
,cost. CL'he ;aintot:ypeso,r.t ].no 5^yoto:^ vd ich ia tldv dorrT.;'atha1 ar,': t iaiotron.' • • 
^"■■^Is mstadlod^ -x-:. . iv:) Ai KorCf\aP-.Ti fO;ic^ Ooo-^and > t' "'r j atit;»]o:ii torson AFn, - 
.iJaytoa, . ^' a t .i':'o«a'^'^ n f ^^a"i'^ o. i -w/' coataii r.O'l. 'ai- corn] na tor tapo;^ and also 
- accopt?!. .0"ar>ado-a vdiich^riro oo]\^ 'ar i i^^ f; via. V->?.. 0.^0 aivV r,hon n^arries the' ta'o^■■ 
,• via comau'j.M- ':r^ r.a^Oda'^o a ^! vooa.::t i^. rO- j rOd^rrn 1 1 or. con^:aiainn. both ^ ' 
\ ^ narrative -t-;,h^- }. a ^O^r oa^^i on arvd ad|;Oiica.' 'l^:r:' i:-^Mlo:n oao acnuirc^^ to ■'•^ ' . 

aoconoda^o "a^at; ii-a::o>i l.-' yia[;.>Ly '.y:^-' • v-^oni op 0 . Vhv;,cof^t' trado-oft a' Wfn'o tho 
; ■•■ twenty t^- ''orov-r:^'':; dold ars .i rxva^ b-^iol/^^ao: 'a'^ \a.nooro iaJ t^nora^tt orn . 
versus apor.-;a.:i,;T-|t-a] y a:n-'d - 'da .-: ,a,-..bbir;; ^d-ar aarai:0:-r i -ad t yp.-'^a tt Ina . 

. ^ Tho tin'.;>troa aosl 'joi' ;^..o^ .\ >--OKvv:i, .ai^l , i ^ ;a "O-a i na pu i tr^ d'?o 11 tor,t*\^po^. ' 
aottinct that ; a f -1 r :a'i t i oj\ *:a-ir- ; ^-^ cdp- lio:'.: in a cania'Citjjr^ . ■ dmr^odd a tol y 
liack an t t;,^ r'V^j-: aO t^-vO: 'i^^ra p-:'^a at ^air, total- inff>roat,Lon' f i le \ 

which corooi a^:o;"! , (a: j ;"ir i 1 V ^^r pul; 1 f i; :,Ma :^ arKi oor ro^poddonco . Our .idoa. ,^ ^ 
was tn Hxoaad asv a tho i» i.nraa-. di'' !:a^ inoludo auch narrativa inrorna>ion. - 
Hc^Wever^ at tha^ t,i oe , about., fPu' only o^u i pvn^ai t ' iv'ai labln waa tiic odd N ^ 
wo r k t-ic) r 0 r n t e r ]■) :v t .i 0 '"^ ^ ^ B i ^ a 1 r x < h a * ! a c :\ ^ n o s jd' ;i q n 0 1: "i. o oy u ' : s o 1 o. c trie t y pO - , ' 

■Wtrtor th.^t coulei wath a litcb- v;ork ba.. t ran S:^ la tad ' in to a conoutor .\ Thoy^ 
biqcreSt' plua v;aa ahat v'o' had a oa;:'t-ivr> audoaa-o in that a^/e ^^ontu-odte^ 
all. orf thod.yrdata who' woa'o or At i h'- - t Ida-: rn rorna t i on tdvit ^^>fiV^5Hi-Od'' 
printed'., v/o.dd,:^ ^;o-^ tivP ^ i un; dnul':: broak down t- ho waJd; bet woon. tn 

. pUbl is^naia r^yat-a^ /lO'l ^d'V' o'"-f"'irr- ■00.' i fonno n t '-.'a o<-^.u Id oa:a.^ura tlioinrVr- 
nution at its t : 00 .0 1 i ny i ■■( I ■ '-.^ ybMa rd i aa lao than o.'aavl y ma a ^:0\nd it j\ 

• our. pub.l i{? \{: ion aoorda l;Ot-ro svaaiirv! it tci tho o:oaHit.ori ^t;d djubl io'at.ihns, 
. system. Jigv/evor; ti;e- sya-.^jny.;^ w-^o;^' l^v•^ai^\q at kopt aatfdnq blaapr ir/dts 

d -acp^ii^-- and o.-;o Oioiod dia. dd-'^-v-af i a r .1 Tp' ia.odd)ar'l'd ono koylo^ard that' wo.uid 
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^^pfc«to«'i oorreftp^^ woui4 prepare infbrmatiion for composition, wouia 




%^]Se'> staf?!!^' bif iceHs • b^^^ Of fdti^^-S ' who ^Uisie;'. ttife ^ services ; thijp 

M v :':, ; w^ ha<l shortly developed on paper information proce^sinqf. v: • 

ivsit:^*^^^ Operating CO $t;&>in9rGa seethe speed ahd: aOcu-A. ^ , 

? ivi iiacy bf^^^-^i^ ;^P^^be the usacje Of ^^^^^g^^ : 

V r^ipoirtt. we were : actuali!^ usinicr such equipment and demohstratihg that it 

/'-COM^^ -.y:^ ■ .■■ v'-;^'.',; v^y^:-'.' ^' ,/'-^":v^';:>a ■ ^'^ v/\ 

"■!^::■-^•''•>:;■:\^ ^yst^in: .■■^the,.^e(^uite^^nt . 

:V ihf oriT^a t ioh a f the t ime i t is initially keyboarded will- be recorded .oh^a.. 

:;^''-:Tf^^ati6''^m^ ,futxirfe..;playback:/::re^i.sioa ■ ' 

i -b^^ and laigel^ studies would be. * 

' • -:^put^^^ Extensive text editing .capa Coordination of \ v , 

^ .'^^^^^^^=4^ assOGxated cathode-ray tubes - 

^ ■ M of fjLcer area for information retrieval y di$play ^ 'and m;Lnor : 

- electronically reviewed by 

- /the publishing experts and the output of the system could be. $Oft-fcopy 
■'•. such as display terminals -br hard--cbpy such a microform or 

paber'*^ The two largest -exceptions 7t information $usceptablO to this 

i :.'n^w^^ aire, classif ied informat^oi> Or^v^ 

■ . fbr^t^^^^^ other than Air Force^ctivities, ■;.,.:-:■>;■■.■ 

^^^^ studies were to advocate the -use of the ' ; ; , ^ 

■ :^ (Computer for netrra^e information processing wlnich means the crfeatipn and . 

■ • ietati^ting of information i,ts\pb6rdination its distribution its sj:pr * 
:^ . r^^^ it3 disposition..^ ' ; : . ^ . ; .^^^-^ 

A » J. vTord ProcGSsina; ^Computer / Microform Interp . 

^I^bw lets maji^' the relations^hip be^ system/; the 

use Of computer outout microfilm equipment and the word processing^.con- 
• cept ' the historic paper puhlishinfT system within the Air Force said 
V that all offices who wanted a publication would, provide typex>7ritten manu^ 
script copy to the pubiishing people. The manuscript copy: was edxted^then 
- sent up town for typesetting. Aflfer typesetting it; was run thro^h t^^ 
/ ■ Printing plant presses and the puhvlXcatiOh was eventually ready for^distri- 
' buti With the advent of wOrd processiRfT equipment- i^ - 

'meant that ^ all of the typists could rioW produce manuscript copy much faster. 
^^^^ B^^^^^^ by taking another step and giving the communications capability to the ,. 

■ wbra p^^ we can now dump the inforn\ation into a computer 
.'where it can be coded by our publishing people for output either to an 

electronic phototype-setter such as the Linotron at AFLC or to a computer -. 
' ■ .. output microfilm' equipment for production on inicrofiche. ^We^ar^ now vary ^ , 
active in conv,ertinq our publications from paper to micrpf xche . We are 

■ •^ oil'r^^^ ot Defense standard ized reduction ratios of . either 
'"r^ '^^TAX^^^ viewinq equipment or microfiche readers' 
.* ' ' ^Svaiiable Within :t he Department of Defense which have both 24^and 48X^ . 

■ lensjl so tha^ choice of the reduction ratio presents no problem to^ 

the-Mer. ^*^e are usinq 24v to direct film the Camera-ready -copy beinq 

- -^p»«pS proce^sinq equipment or. standard electric - typewriter ^ • 
'"^^ ^ Which/ for some r^ or another cannot bo computer processed^ We are ; 

' " usiha for those publications which are computer maintained and can De 

broduced lay-computer cutout microCiltn equipinent , - T^he bigcest -hangup - ^ ,^ . 
. -r-g^feventing^^^ an accelerated conversion qf publications to microfiche 

- '^ ..■ ' . ' ; ' ■ ■.' ■> ^ m . / ■ •■ ^^^"^^r 
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v .:^:-^j^yW^-.^ thi5 computer . a^i^ •COH 'to■■ 

i-:?^S* J^^^^^^^^ l>ui>iica:t iartB ^The;. f . o f these' ;anc(.,tM xnokt. cifelt ical ■ ' ' 
.:;^f^:tl>a*^tn^h^^^ ^publications Contain graphic itifofraatloii or ain^ " - 

':^^PW^^:-^.::;!?^ • ^^^f : system that wiii • prod^c^ : S^jlmj[>ie graphics at iih^^p • . 
^-:^i;;ic^; Oh;; The: .^6bhd . problem is; fch^t :Ve lack, good automated -^^^^^ 

•.fea<:*k^$/^ Srdgram' to automa t ical iy q tlie ihd^x of the • • • 

; l?J^^+:i^^:*^f sp^ that tke - viewer cail glanc^ table of contents and -see - 

. tii^ XY.^:t^^^ he /warits to read* . " 

' ij'^ i:!^ ptodufcintt''spjrn€r: of .the?: pub^ 

reduction ratios. They- include ftir-Forc^-^tanual^^^^ 
r.5flQ?r6^<^^ processing installation/ Air Po'rc.e : ■'■ \■■^:^■ 

''•■^^^^^^^■^^^'^ ^ ^^^^^ ' aia^ jnany bf the cimvpxxte^^^^^ '4-' 
;::mi.tt^r-i^iv^ to/cejmputer: ; the uncti^hal Ku^set • ' • " • 

^ $Uptwrt itianua Is g i ven ■ to the cu^tom^r on; the da ta • ' 

awtofnated system explaining, to him' how to feed the system ahd what h^ can 
■ '.^4^. '••^^■^ vof ■ it • In additioh to the narrative we aris alio involved virith the 
. lise-ef CQM to repiabe the conventional computer output reports , the s tat is-- 
.tiQ^l . jr^port s at . many of pur Air Forces- locations . Because of the speed ■ • 
of CeH We are us.ing . a single COM per ' instal lat ion • to produce both narrative 
and Stat I. ^t ical type: information thus.marryi-ng the administrative and the ■ 
data automat ion or computer world. ' 

To , give you a brief sumnary of the relaPtionship of word- processing equlp-^', 
.mervt and micrpgublication we now have , many manuals and reaulations in the 
computer, for text processir\g and electronic^maintenance . . Some of' these 
publications are phototype set/, some are produced by GOM, some are produced 
on \M from direct .film procedure of the camera-ready copy, some '■ 

are rekeybpardeci' or typeset and some are printed "as is" or eamera-ready ' 
typewritten Copy, • ^ ' .. \ . :- - ■■■■'■'^ 

.■ . ■,/ So.vnow in addition to word proctssslng equipmeBt we have administratipn 
involve^ in'computer ..output microfilm and ■ in software design for text 




coordination, transmission , reproduction and distribution . 



■. / . 4. The Privacy Act of 1974 and^ Word Proce>^ing / • • 

Ih/lciy of 1975 the .Air Forc.e^. along: with the; entire Department, of ■ 
'O^if^pse,, was tasked to prepare on computer tape and in uppe^r and/ lower case 
ch^ractera narrative inf ormat ion concernin^g all recfords systems 'we main- . ' 
.^M^^ th^t contained an individuals name^ .and we had .to- have the tape 
i:. r^ady .by mid instructions to'. the. field to furnish / .. 

■ • us, the ih; format ion on magnetic media, prepared by word processing equia- 
. menf in upper and lower case . If they could not do so , we Agreed to ^ " ' . • . " 
• accep/'^ upper . case only,' computer tape qenerated-. by. the punched car^ • ' 

approach. Preparation instructions for either the word pr obex's sin cr or . . • ^. 
punched card .approach were identical with but one smali^ difference:. ^Te used : 
. a unique 13-digit code as an identifier, and this code had to be in columns 
. 4. to 13 of ■ each and every punched card/ but was only required 'in th6 f i.r st . line d 

media ^ prepared^on word prbcessin.q equipment . The reason - each punched card • 
.. contained hut one line of 80 characters/ while tlie word .pracessinq media had ' 
.many lines so we didn ' t v/orry about dropped or lost cards,.. 

The word, processing med^ia were, dumpec? into . a time share system via our • • 
. word processing, communicatinq' devices* The computer tapes were fed into the . 
same" computer . Ke thexx used the vvord processing .^equipment on line to edit 
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M^e'difaS automatic^ 
With t'lfe except i6n oE: the f irrat 13 clia^actets .(the.ul^i.que identif ication ; . 

■ nii^HtaJ hf Lch svstfem ) . Vie u-^ed q 16ba.l . commands to change coimnon terrna 

^:o"l InsfrSKibn; that .ays^ Ipp-k , in the .entire fil<. for ^this t^rr. . and every ., 
:.fciitte.you;f.5jrid.,.it> .this ■ , , ■ .:Vv.:' ^ 

■ ■ ' ^#«fe' flnat^^^^^ .about 2/000 pa*7e<5 , .v/as: Goni>le;t^^ thaOXs. . 
.Vfeo:> t^e::conT^ute)r/ wc^a-procBS^irtg; and. - the ^fcappdr t 

■....'au'tomatoxs. ., '-^ .-, .. . . „ v , ■ 

"^J^^^-^-^''.-/:-':-''^ • The,' Future ." 7' '.• '^ ' 

;--'^;0:-'--^t;i;nq; fron^ a : system-. pn^ paber;, tp;Vh Operatioi>2»l: ■ aVstem' does;present: V;;;. 
• a-' fej^^^irob lepras . We :,havc two approaches : .; .. , ; .. \ ■ ' ^. 

■ ■ ■ ■ ri:-we 'have established afi^ject to 1^ 

■'needs' to-d^sictn a system to .satisfy thege, needs.. The big . hang-.up ;here is , 

■ tS innMa?e ' and enotional .r--a«*i-aTrvrien, the people .real ize^we . are . sayina , , 
S^irhaie a^^^ need paper . You in the audience by now 
Soanizt thi^ wired city concept. Approach A therefore^says we have 

■ iS piS the th^it w^v wart L,dt>,:and then we desinh the .syst^n:.to,.do^ - . ^^^ 

that- >'j.pb-./: , ^ ^' ■■. A 
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V y . ' Approach :.fl:is f orced-on ^us by the reality of what .is^mppenln^y ■ ,^ 
.today" ?heJI are many . software packaaes that give you text^diting^capa- 
bilitv and infornation..:,retrieval: capability. ; There, are many .different 
bhoto type setters and, computer suti^iat m-lcrofiln equipment : on the .ma^T-.ofc. 
-TherJ I?S many dif f ere^.t' conpanies putting our word PrpceBSina eguio^ent 
uiinj tapo5/'.cas.setts, ..card,,sr. di.SG5:ror .inin.i-corn.puterB and sorte^o^ 
u^e the - catho^le-rav tube v)hi;lo others use connunlcafion. facilities. Hit . . 
■the Xir Fo^c?artd its a bia; oraaniiation ve: -have may comr^.ands ., and^mny • ^ 
.base'^ Suipnent, s,aLe,T.en 'are . out there now oettin^^ 

Strand Pieces Of the sySten. He do: not have a centra-lrcontrol to _the ^ 
Ken?whK-r;n.- off ice intl one .:of *Mce alone contracts . for this^enUipmenf 
for u^e within the Air Force . What we are .do.ing . is , alerting;,, and advi sifta 

?eL thei' f ro'n n^^int ing' thenselven into a cprner by ..netting ; eguip- _ 
Sn? tS: cannot =^e.sh, with the total information processina re,quirGments. ■ , 

- ■ ' , . 6. ■ 'The .'Challenae ' 

■ .'. ■ ^H,-, f^h.MI-noe' to the techn ical conputer .peop.le is that we, ndPinis- . ■. 
■/ . ' :^^ hm' i,^^'■ ^n.-' Wnorde run -the. in^ornation system know, „ ;. 

'^^^Ju i wan' to ao :/Ke^.oe^^ the -.ystens' and , the,:sof tware ;to _ 

Itt^r r,Alr.-r-ir^m'i e-.r-ntuaHy h.Lr^her l.'-.T.-l rianagenent people. w... ^ ou:Ld 
■f \hU^l-o'r^^re-^^i^^^^^ ,con^'-ntion^ll tynina techninues a)vl. , , 

, .abl.,'. to '^'j- : j.,,.^ j verv nueh aware, that , w6 .do n,.^cd , 

"hfor^ation rnto?ch..nae , t A^^CIT, .«ode . ,1 also ^^^^ 

■„ 'f.-. -so.f,:.rc;e ret.-^rr:-~ent,nti ve to ...the ..'Vne r 3 can ..'at.ional Suandard , . 
■ fn^tUut^ ~' '-o-'l eo- ■X4 Vhi ch is . responsible F* devolopinn the , c^tandapi , 

:.:;:-SnnJt diSrv:^,:;:thrt;^ 

. • • , ■ ' ' f ■117, ' ■ . ■ - •. Kenl^r 

/ . ■ ■ ; ' • .• ; ■ ■ ' ■ ■ ' " . ■ ■ • 
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, j/ tp . y/this: me^n 5v th^t the colon , semicbldn , t he .<iDuble comna; t^e dbuble" ■ ' • • 
■ ^.I^JsO^:^ -^JiOuW remain: Wht2re they -arfe; Thi .creates some problerns iri the . 
"^^taiTidax^ l^eybQ Mcomddate " the ninety-soine >raphic^ characters • " ^ 

vKSSCilJV-: ''mt:m-^^ ■■r' ^ '■■::''':■[, :.. j . . :, • v: ' r';;v 

; . The; Sdftyar^ the profirarimiriq sp^ipiali$t must he simple 

• type Unatructions. to format aiid r^^rtaii^^ 

"mtf, iriforn^d^ioh p^ interfacing witlh varioug phototypesette^ 

arAj computer output micrdf iln. ^ need autoipatic indeking^ and insofar a$ 
poss'ible autOM f unct ion code insertion to dr ive output devices / ' w<d need - 
;.reliable,^inf^^^^^ software, we, A^i 11. want to be able to' find ; , 

; and we will also want t;o automatically dump out in^6r- 

. . t^^tibn wijich^^^ elicfibl^ for disposition. Again ^sincg: w^ are with the qdvern" ' 
mrif: tnutt meet thei, tiat ional ' Archives Records l^ervlce criteria on the form' 
ofv_^j)[ij^d;ia or.: mater ial'^ . " ....,v' .'.A* • y '.■ 

, :^}f-7Vi1d now 'f will draw a" conclusion , not. a sunriaty # but a cjonclusionV The 
is in GhangincT people from their estafelished methods of using 
.. paper, fox c&m^ and to get^their job done. WC^rd processip<7'. eqiaip^^^^^ 

: rn^h-timarried^to a cdHputeiryqives us the mechanics to build the system to'w^^ 
. people, away from p^per , but in build iha it we must keep the users needs 
; a-t;: tiiD^' forefront.;^ Ttte system^' will/: hav^ to'. be simple/ re lia;ble ,; simple/ ' ■ ^ 
...Vtfss" costly , ^-simple,: efficientv; and "simple-.," ' ) . ■•: -;V.-./v 
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Data Element lexicon Needs A New. Home* 



-Richard J. Kirkbrida 
Cohiputer Specialist ""^ 

Mational Mi 1 itary Cormiand System .Support. Center 
Military 'Studies ^nd'Analysls Otrectorate , 
Logistics Data OivTrslon 
■ \ ' Washington, : D.: G: ?0301-' : . 



A large-scale Data Element Lexicon tP^EX) System exists for 
operation on IBM..360. The coding is largely FORTRAN With ALC for 1/0- 
The FORTRAN 'is used to obtain benefit of algebraic compare Inltruc- 
tions to m^ninil^e sorts. and maximize indexing efficiency, -> 

The "system was developed in 1970-72 ^and made. operational by : . 
Computef ^Sciences Corporation ^urtder contract to Defense, Communica- 
• tions Agency- (DCA) .- The OCA has cbmpleted the :project and no ' ; 
longer maintains or operates* DELEX. Any government organization , 
interested in;\further Util i zation and. maintenaric ^ . 

can obtain a taf)e copy of the- DELEX in. five reels, from: 



OCA/NMCSSC . 
ATTN:; Technical Director- 
Pentagon, 'Rm. MF627 
Washington, D. C. 20301 



.1:-- 



• .CtlF.CK CHAR.SCTERS ANU THE ''SKtP-CHEWl!*:. STRTNC" ' ■ ^ 

■ ■ . : . ■ ' ■ ." ^The Upjpivn Cotnpany ■ , , :.„■,. ' ■ , , : 

■ . ' . ; : Kalaiiazoo, : Michigan . ^ ."^^ 




Bureau b,f tHE~^nsus 
Suitiarid , Maryland" 20233 



/ 



.".Self-checking strings" are character Strings, used as data-base . 
keys/vlitch rtuat pass a selt-vaUciation check befpre the keyed Infornia- 
tio'n can be transferred. Basic to self-checking strings is the concept 
of "check characters". ■. ;[ . , 

Tive criteria for conitructaon Of a sel f-checklng . strlrig are givers. 
To enable the' pdte^t^Unl user to decide what , is best: for him, a structure ^ 
for cost"/b'cne fit analysis, is outliged . , ,m identif xca tion .of a P";domi.- " . 
nanV class of systfems used to compute and 'validate a self-checking string, 
is nuide.- Unified and detailed procedures are glyen for I): defining^a_ 
U>tf -checking, string, 2) computing a'va.li^. s^f-checking 9tr^^,;..and_^). . , 
/vaUdating a string. Many of the system^ in us,e today are^;s|Kte,ri^^^^^ 
withirv the £>amework of this unl f ied classl f ication schein? _ 
■ ^re Lde with xo^ to . power (the ability to f ^-^/^^<^^ 

are Klven.'Of string definition, computation, and vaIidation;..fdn: t*o 
: terns whi^h combine :the best ^bf power and- efficiency . . FOWTMN c^ick^^^^ 
ustid; ,t/6 illuscrafc'^'-the ease , of implementation f of ; these< two. ■Sy.stetna 

'^dv words': Check character s ; classi fication ; cogt/ben^fit; da'Ca key : 
/vAlida.tion; . ef ficiency; FORTMt}; inf6rmation transfer ;; key. error types; 
:%oWe.t^ sel.f-checking; string composltionv, software. . 



. ■ 1 , InCroductioTi ' - 

' ■ One oroblen - .actXiallv a rt^aor problem - In the transfer 6i data-. from user input docu- ' 
mentsTo compu^Liz^d' storage ,(se\ :fig. 1), is 'Irouting" .tbe.riKht inforn^tion to the nron^.,, 
Dlaco Valid transfer depends fundatnentally on the transmission of a valid key Co the 

of ware ;iocedure doing the "routing" (for example, of commonly -f^^^^^^^- ^-^h a^t ^ in 
What make, a kev invalid? The answer is simply Chat there is an ^V^^/ ^^^f,^"^^" 

the kef These' errors can be introduced by the user in the- preparation of his input.docu- 
nK^Ls and/ot W the svstem data handlers, whether they are human (e.g a keypuncherX, or . 
ments and or py -.-riril character reader^. Figure 3 summarizes the types of errors , . 

■S'^re1r&l;tirm:S"u2?r^N?LL.n^ to L mad. abcut t... .likelihood; of 'each ^ 

.type of error . . ■ - ' * 



r^q--^^ nterat.re rcferer^ces at. tH^ end of this 'paper. ■ 

• ■ ..■ . ;■ , ' ^. ; 12] Kraska/Nelsoh/.. 

. - . i ... 4 -- ■ ' ' . ""^Hellerman 
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■• . P??^"«^^^^?^^^^^ theh'-be used, bottv to cb«,J,ite valid chLk cSwc^ 

"'•^ iJil*'* ^h^re?»inder of this paper/ wfi'-shill define' the cbiiifwsitlon of- 'Uie self-c^ ■ 
-■ ■■ 2^ t^^^^^ r,he earliest occurrence which. We are aware of to a Specific Drbcedure 

vWe sha^^^^^ framework for the- analysis nec««iry tp decide whether a check character 

C*sy,t««l^^co8t-ben«^ 

■ ' . w ' / 2, Composition. of a Self -Checking . String (SCS) 

: ; ^ ;I a sdlf-cl|eckijvg-^ttin& is comp^ysed of user pre-aasign^J^ ,x^haract^r8^ ^tbi-^ 

; : t^^^ Let the number of pre-assigned charactera be 

: . denoted by and check characters by h ; I^ie^ total stt^ii / ^ 

. : Urich. equal to n^; -h^n^ + ri^. The^<))rder^of the charact^r^^'tararbitt^rjrr^^ 

the -check character's) are usually, pt^slt&^d-^at thV • ^ 

: ■ EmM^ ' ¥itm^ ^ ,3V./ n^ - : andVh^V « ;-2 , ' one -.possil7le ; arderi h^-X^{ ' ' ' • 'v - ' ■ -"^V': : , ^ 

^ ^^^^^ '!t^'V<ienotes a pre-asjsigned^^ character,. 

, and a <iheck 'character , / -^ ^ ^ ' ^ * - 

, Kach value of fhe pre-asdgried characters >p represents a unique '^class'* of Importahce' 
:jtp Che user. The charact'ers %a are "ied to uniquely^derictfy: ''^^'^ 
: /^ev^r, dep&^^ on the procedure used^^tain cpiibln^tionsV-of : tliese character^ ^ not 
■ yield valid-^^ Vnust be discarded (see ^pp. 1) . -Thus 'the number of distiWt valid.: 

^f the arbitrary characters must hh large enough to specify each member of 
.■-<tiie^Vclasg^' }^^^^ Hiatximum number of niembers : Phis thi criterion used to decide the 

; number, of arbitrary,:.cha?:acter5t n . ' . f;^ ^ 

^e number of-: cJ^n^k characters n^ depends pn the particular "chock procedure'^ chosen.: 

'•" -■' . ■ ' ' V--,; ..... ^' . 



3. definition of a Check Procedure ;' 
A check procedure is a set of stepis^ for; ^ 
-a^- - , . I) coraputation* of a valid SCS. of specified .composition and 

2) vatldatiotif of strings which were ostensibly computed abov^ 

■-- v ' ■ ' ' . ■ : ■ ^* ;t " ■"■')■/ 

Kraska/Nelson/ ' 122 ^ 

Ketlerman . . " ' * ^ 
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•• " Characterlaati'Qf of the Major .Claw of cUcV. P^^l^^^ 



^v^sr^SaSS^^gsi's'^isy^ m 

:1V c F-the;^f.ihc weight scrlTig ,W,; ot>e , valuevfor ■ .; , ^ .; 

Sotne-ejcafflplea ate": . ,^^-<.''- ; . 'S ■ ■ t ' W ; '.^ 

.^:^'-r'^:';..-V\^'-':'-"^ ■:--4y .;.<;i;,a):\.epeated rse^uehc^axterided'i to ; the' le^^ cbara(:tey-;ai«fln&r ■ ..^ 
J "a," ia a- digit,. 'Usually -2 'or" 3^-" • £ ■•■<."■■■"■ • 

■ wv {a b cV rcafe* sequence of digits extended to the length of the 
: ^ : ■ :c;ar;^e?st?iSi: tL charactt^rs danote; arfe«rary digits, 
c) geometric progression (e» g. , powers 2) . 

^ ■ ■ ■ ' exponen^ of 10 la the "ifcx" defined^ .elow, ' ; : 

: ■ : V - f)- kny functftnf that can supply a veight valoie^ C^ : 

' ■ ; ^ , ^;~'^tTie " thafact"e;r stVing, ^ ; . /, .',. ■ .../" ■"'"."<"'■"■ 

■::":■' >>' -^t W base" - either' O or l/w^^^ is the,: value of the first index 

: "•"\-, ■■ -, "■■ ■;; ;; \" In j\ehe.' foUovrlng- material "•■ ,, ". 

■ ■ O-sirihg 'Jotiehtation'^ .' Tiie^c^^^^ V ; 

■ : orientation/' ^- _ / .■ ■-■■:■■■.,,'■.■:['■''■ V;.. ^■^ 

■ 1 ^ ■* V. *P- the "prod ■;' :V ■ = . . ,• 

. " • ■ ; : V • The •Vrodwcts^igltk, ttansfdi^atlon'' st^ateg^r 'can be expressed as one of the ^ ^ ^ 

.. V following: ■ • • . ^ ' - t ' , * ' • • • «' ' 

■ V a)' Wl;olc Products- Summed (WPS) - th* p^jiucts of the string character x 

\ b) Products Digits -Wed fPDS).- .the digits fron, th^ products of 

. .\ string character nuneflc vol.ues arid their associated weights , 

'■; •■ 1 ■ '^■ are suraraed . ^ ' ■ >r . " ■ * ' '. ■ 

■ \ 5. M-a t^odulus. Thus M = 11 indicates that a remainder .-nodul us 11 is computed. . 

> :. ■ 6. C-the number of check characters to be evaluated. ' 

; D-tho value which IS cnecked against the result of the validation procedure . ; 

■ ■ • : to determine if. the self-checking string is valid. 

^ • ■ S. T-the. table of character values ■(for_ the case'of numeric'strl^^ • 

. t is the Identity transformation). , ^ :^'^fWi^.^:/- ' 

Si^cetKecharac^^ 

sequence of steps for <«,mputation arfd ^^^"^^^"^'^J^^^Jft^-^^-Je computation (see app. 3) : 
. tlotl and validation is- a f^/^^^ S^enSSor^f a Check'procedur^"). are^^^^^ 

' . ..Steps necessary^or comp*ation (step 1 of^the^ ^^^^""'"^/(g^ep 2 of the de-fc^^^^^^ 

V;..-".- ■"":.■,"".: ::"." .■"■ ..■'."'': "; ." ■ ./ : ^ HeTleman-v; 
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■ 5. ■, CQs.t8 and Benefits' ' , -Vv-^'^- 

''^«.;tS;J|o1n:±f ^"■"""'''^ "^'^ ^ ^'^^'^''^^ syste. there is one .l«pU specific 
. 39 the eost-pf development and implanentatioft of the dheck* «v«rom i^ci. vW^w 

,:,^y«;j«ently the: answer to this question is yea. The error? 'introduced " into -complex data has 
,.sys,^ems^t:endr to support analyst at Ttie Upjohri Company has §&U, "90% 

v.of:xhe-.iiror-s .i,eopl6^ m use our compMtmzed sy^r^^^ 

. a.tten.pts tO_^correct t)theT errors 
likely, ,jrould have be««=^,reventea-by a good, check procedujre. creac^ niiie additional errots 
oetore ic is corrected. ■ ■ [■' -''?': 

effi<^ient x:heck system Is ala^ 
^^pmpared tQ^ x inpuping the data; and the cost of inputting the data Is negli^ 

;glbl^ comp.ared^ to t*t;e cost of error eorrection. ' 

, : The ioltowing^^ an ov^lne ' for a quantitative cost-benefit analysis: ■■'}■■: :i . J'/ 

1. ..Estimate the total development cost for the cheftlng system (We suggest 

' ., v > . less, than $2000). . } - . ' ^ 

2 , Estimate the opera tirfg- cos t f^t. Che checking sys tfem pfer tring. ■ (Tes^ 
. S; ^^ta for one "good^' procedure' sugge^Ss that/one f>ennyTp^^^^^ strfpgj^. 

V ■ Is' a reasonable est imate.') ■ ./ ■. - 

- 3. Estipat^ the volume of strings to be processed per time period. 
; / A. t^stimci to the, fraction of strings processed which will b€ in ^rror. 
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- , 5- Estlmal^e the! net benefit for each erry detected^-' l.e;, the dollar 

vhJue of cost to correct the error 4f Undetected les"^ the dollar value 
-•■^ oficost. to re-'process aft^r detection and correction: ' / ; 

r''^'^'-': ■ . , ^ ■ •^'^'^.-^ 

, : .A?? :an^example, consider a hypothetical; system- pro^je^lng 2000 Strings per "Wjnth, ■ with 
an error frequency of 0.5%', and a net benefit of $20 per detected e^ror. Then assuming 
■that a check. procedure which catches -^100% of the most liWtely errors is being implemented, 
oarhypoth^tical check system pays for itself In 10 months. • ' 

ft is very important to ^reajtiz^ th^ of the size 

of the systein;, and the operational costs are effectively zero, therefore, the benefit to 
cost ratio i^,directly proportional" to the product 'of the volume of stVlng^ transmitted 
over the Jjfeff the system, and the net benefit of detecting/correcting errors — a re- 
markable r€\sult', > . . ' , 

• . ■ ■ : . -" ; • , ■ . - ^ ■ ■ • ' ■ - ■ 

^ 6. Choice Criteria^: , , \ 

■ .. ' We have strongly advocated using check procedures but have said nothing about how to 
decide vhich procedif^reCs) to use. Some are better than others! the. decision should be ■ 
based on the following criteria; ' ' - 

. ■ ■ . . , " - : . ^ "' f ■ ' . , . ■ 

I). Cijecking Environment (hardware or sof tware)'. 

•.2) Power - for ench type of '^rror (see fig. 3)' the percentage that will be 

detected (see a pp. 1) . / . . >: 



' lie .nost importantT of the^ abc«e5f itetia ii* tliie enviromnent for ^ciie check ■syitem, " as; it,:- 
i-feyWfeiy ■ ■ ■' ■ 

^ " it^tialy.- check ^ 
Becauifof tnherSt. limlta^ (e.g./ inability to acs^omple^ ri.tege,^^^^ 

\a^&^eiMsi&^A^\y known and -widely used: (cf app. 1* "5, . ly) . . ■ 

.. /.v^ -.^ / ■ ■ _ ■ "/i. .;. ' ■ ' ' 

' '^^ Because Of tlie-sfeed M cent^^^^^ r : 

"^"SvSSht S hISwLf oriented pro<:edare5 dot«d; 8bo^^ TMs is unfortunat:^. since mny , 
-^ iKS^SLS hSv^b^^^^^ deviled wMch cannot impletnented ^pn bardvare.^but wjicb.are m.c],, 
^-:';SSi^^etful, «are i^fficient, and ea^er; to Implet^ent o« software than the hardyare ori ; 
■V'etrted-;)?tbcedures <cf appv' I,; ■e'l'lv #2-, and apii.-. 6) . . ^ ■■. 

;,-We envision the- £dl Irapleiflentatidn: ; y / ' * -----x./ , , '■. 

, apd the "routing" softvare. As a stiKng Is read it is checked, ^"'1 f ^her^ 

\ ■ . the associated data- Is roufed, or ah entry 1? made in an error report. "^"^9^% - 

■C- - • - aS'orrecte^ .^^prpces^ all at one.. This Is in 'contrast f o the hard. , , 

• : ware oriented procedure Which catches errors at the tiwe of keyiug. , ; ■ ■ 

#'^^ v F^r^a somewhat more detaied dissusaidn af ^imB^etnentation^^lt^ern^tvveS. see ^^ ; 

Connelly -C'^I.; ■ :V * ' . ' ■ : \ ' 

- " ■ We -believe that check systems implemented In a software enviroiWent r^th^r than at the 
^ ■ earlier ^ ^"3^^ are lesa costly to develop and are more powerful and ef ficient^.n, oper- 

trfir, " A^an eLmP^ a particular alternatiV^e to devaoping one software program to do 

- "^cheSl;, ight ;f S modify, si. keying machine. adding check.feature ^odule,. th.s , - 
.: -lattex .al«*tnatlv;e- Is'iftfcch mo«,;costly. . , , ' ' "^ "~ ' 

Once 'thM^ "eiivironfe^ht" is made, the :re«nainipg- ■criteria are * co^ider^-. .. 

• - we uSr would like to. m^xtm^^^ "p^^^^ ■•efficiency" but to do so he is usually Jo»ed 

S accept the^unwante^ '"'^ '-^f 'f'^r Lo2 best 

. .-- S establish a ,™,xlmum leM .oE inconv^ic^ then choose , the best ■ 

- ^^of all procedures wKltli do wt exceed jthis level. V . • 

■.V .- , ..To implemt^nt a cImcK procedure., in appendix 1 da the trpllowmg: , 
' ■ ^ ' '. 1) deiiiuv su:uaiancoui^lv t!m composi uion -of tlu ^elf-chcckxu^ string, and a 

• V \ ■ ■ • ■■■ -■ ■ ■ ^ ■ 

~. . - . . 2^ follow th6^>cni.raUzod:^!ivp^ Cor conputatlon of valid , ^ 

-^t rioi'S^aJid validalioii of atrin^^r. , , . ' ' • . 

. . ■ ' ■.- ■ . . • y . ■ ■ ■ f ■ . ^ 

" ■ . ' ' ■. TlfCire^re ;i tn;:!ibet- oi .imp^^ considerations concerning implementation: ■ 

" ' ■ (y^^t sciu^i. ior chnracteri.in^; l.hi./Vlass" of checl. procedure's wa. .T^eanr ror-;; 
•.- purpo.os ;r\.oncroli.ation, unity, ^nd clnri fic.t ion However • 

■■■ ^ ■ stancLS we .h;avo inadv<>rtonn.v cornpVorrtlstid^ xmplem(.nta^ : 
■■. . "user to ..nco^'r/u'cH! to r.coRniz^ t hM: characteri ..t Ics o mspc^cty.r. procedures 



. Kraska/^^el^>o^7: 
■He] lerfTian ■■■ 




■;. ;■■ ■ ' . ■•• •■ ,• : ■; ■ •- ' 

a > define alpernate steps for. com{>utation/validation ahd/or. ' • 
:■■ h^t; .deleGe..steps , .■ r. ~- , ■ - * _ - ' ' 

' - ♦ Not"all'e,heck procedures are compatible vi*th ah arbitrarily s^eci;fi^^ 

' >. f binpatibillty dtipeads ,pn a * ' ' ' ' ' ^ 

: a), Che. number of check characters .spec 1 fled the ses cknp^^'sUion, 
, .. ^ b); the, type 0f check character (digit 'or 'alphameric > . ^"""^ 

\ •^Myltipae cSeck procedures may bo defined for a given SCS.. Two exampl?i's: " ; 

: : v / ?> -i^^^ SCS having a single check chatacter [6] ' 

. b) .Two Tn-oeedures ai:e: diefine^^^^^ SCS having two check characters [A] . 

■ ' ■; . ■ One procedure computes and validace^ u$ing^ 

^^^.-'^^ - . - . / putfes and validates using .the other character* Both; must validate for * 
the stuing. to 'be; vai id . wrwi>o . - . *. ; ^ 

■ ; V , / . 'technical and ExF^rimeijtal Results 

• , r/^^^^^^ to find checkfprocedures which would be vfery efficient to implement in' 

a, software envtronTTTent, whi 16^ sacrificing little in terms of power, a startling 
and. (we think) Important discovery was made*. 'Stated simply, the discovery is this- For 
. nwne^c ^.^trln8S^^ dividing the entire string, treated- as o^e number/. by another number, known 
as the Modulus and taking- the remainder*, implicitly defines all but one (D, the digit to 

b. ^ checked agaliist>^fif? thfe^^^ proced-ure. ' , v * . 

' - Tht2 advantages* of such a check procedure should be obvious. Integer division is many 
times fastcir than congidering the individual digits of ^ .string and multiplying by "weighfrsj» 

' ' ;rtly unsolved problem, was' to find ^ a (or moduU) whicWefined a check pro- 

ceduref .poverful 'enough to consider using. It can be shown that satfisfying the fol lowing ' 
crittJria would be sufficient to provide a check procedure at lefast as powerfnl as any other 

, in the -class": , ^ 

V- •■-.^ ■ ' ■ ■ ■ ■ ■ ... .. .. ■ . - J: ' 

• I)' . The mpduiufi^^ijuat be pr^xme.'' ■ ' ^ *" . ■ ' - 

' ■'■C: : • ' ' .. • t"":— . ■ ' ' ( . " ■ ' ■. ''-i 

.To catch sirtgie substitution errors, the modultis mu?t be greater than the maximum 
number of distinct characters possible in one position - i.e:, lO^f?]. 

Ta catch all transposition errors; ^both -ad jacent and non-ad jacent)/'tbe implicit 
.^^i^hts (see L^l] p 8&) must^]De 'distinct./. ...L," . . . 

, Imj^rtant Note: Any modulus M satisfying these criteria will .c^tch- all single su&sti-^ 
tution and all transposition errors. Furthe,rmore,\ it will catch the fractioh 1 - 1/m of the 
combination errors. ^ ' 

The smallest modulus satl^Vying these criteria 'is 17. The implicit effective yeights^ 
for 17 repeat in groups of 16. so no transposition errors "arc possible-in strings of less 
thari 17. characters; N^ote that in the computation of valid strings, if only one check di^it 
iS' used, 7/17 (about ^1?) of all, strings must be . 'discarded" . If two check digits are used" 
a muah better modulus to choose is 97 fit is no coincidence that Whiting ' s ^ H] base 2 check' 
modulus Xs ilODOOl which is equal to 97 base 10.) as the number of combination errors not 
caught is cut by a factor of about 6. and no strings are discarded. 

an attempt to measure the increased efficiency of : these two new check procedures 
MOD 17 and MUD 97; tests coded in FORTRAN were run on' our IBM 3 70/158 VSr2 computer faciUfyl 
The tests indicated t\\at: tfiese procedures executed at least A-6 times faster than -two other ' 
procedures tested (Procedures >^3> ^^3 In app. 1). -Based on internal us.cr rates, the cost per 
valid)ition was .lesf? than one penny per thousatwi. 

Kraska/Nelsah ' " '■ • ■ 126 

Hellerman . ; • . ' . • . ^ 
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^ - : ■ V?e ^t^^^^ the discovery of these two new ^tbcedurea, ewy tp. loplenteot .and ««^t 

'/r-e^cuU S Sfgltal computers, and ^owarfGl than oth« procedures dls.oyerad to date, . . .. 

■■;^vl»"Hgniflca«!it.-. ■ ^ ■ " . ■.■a-^'. ^ .■ 
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Uepeiident on length |f ^ string, 
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|cy«J.;char3Cter; at^^pnf of stxiflg' i?: alphabetic. ( f m table T m charqit^) - restilt of core calculation " 



' alphabetic charaaerg' ^ divide string by i, ani'then dts quotient by -23; 

because ac 



eric; 




are Ba<Je;because:ad|fional 



'■■:<{''. .\ ' ''y . Append.! :jc 2. \ ;,■ ■? * 

■•' . ' • . ; ■ ' ' '\ • ■ . • ■ ■ • 

PeflnltionB: _ * , 

^ Character String - a sequeiice of alphabetic and/or numeric -characters , This may alno 

I be referred to as a "strl^ng^'. ' ^ \' , 

2. Mglt String - a character string composed of numeric characters- only. - 

3.. Character Value - the ■ numeric value' associated with an. alphabetic, or decimal digit 

character. Normally, a decimal digit repre.<^ent,s its own \ralue. > . 

V 4,. String Length - -the number of characters^in the. string including the check character, 

■ ."■ . ■ , \ ■ ' f , ' - ■ 

5 Weight String - a HequenCe of values in one .to one correspondence with the character 
string positions which act as weights (mulLlpller.^) t(. the corresponding, ^itring char-' 
acteV values. - ^ - „ ' 

■ 6. Weight' Function - the rule by vhich the weight string is generated, 

7/ orientation - the direction In which the string i.s operated upon - I.e., rl~ght t.o' lett 
or let't t« right . . . ' ' ' . K 

8. Indcx^- the- position t)t- a chara^cter in a string with resp<ict to orientation. 

9. Index-Base - details whether the first' index is labelled zero <rr one, ... . 

10. Modulus - a numb4^r'used as a divisor so as to produce <j remainder between 0 and 

Modulus ralnu,i_L.i"^^l^^>*^^^^'' 
it. Transcription Error the suhstUutloQ of one or more incorrect characters; lor correct: 

characters in a string. 

12. Substitiaion Error - yame as tran.'^cripr.iun error / 

'n. Transposition Error ^ the entry of the corrt.ct character for the ith position into the 
jth position Mnd the character for tlu' )th posrtion Into the Ith position. 

^ 14. Combimit-ion Errors"^ a combin^ition ot transcription and transposition or rors ^(add U v.n 
or omission of characters Is also consldort-.d ;i combination error), • 
^ \ ^ . . ■ . 

15. ' Products Digits Transformation .1 mapping; of iho pr.vJuct.s ot the clcmont^i^cU llu' 
weight string and the c.m" rej^jond 1 ng dements ot, clia ra(^ t e r • va 1 nes . 

"16. Check Procedure - a parttcul.iv nlgorithm for computing /.^d vaMd<Uii^)^ so I f -ch.-c k i n^; 
character strlt^^s. , ^ — 
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:: . ■ - Appendix 3 

Cor^ ■ Cdpi^ta t Ion 
Steps: . ' . 

I, decompose the scrifig uito itj; cJiar^jcter s . 



•/V 



2. Replace each character virl< the approprlato character value (only necessary for 
strings with non-numeric chariu:ters) . 

3, Multiply each clement of the lU^tU in step 2 by tlie corresponding element of the 
^weight strlnj.^ W. 



A, Make the "products dl^,ltH trans fornuit loii^ P. 

5.. Kvaluate the reiiial lulcr of the sum in -step 4 modulus M. Call "It r. • 

Notes: 1. The core computation lor all members ot the, class of check procedures 
tliat we are consi^e.ring cani be performed as outlined above. However, 
for any . part icuLir proci^dure there may be an alternative sequence of 
sxeps vhlch l.s iiioru efiicient to implement and/or execute. Specifi- 
xallv. :iee Appendix 6 fv>r •J\e MOO 17 and MOD 97 check procedures, ior 
vi.ieh f.he cvJrt: con'pu t a t i imi reduces to one step (step 3 alcove). 

Kxajnple usitikx clieek pvoctiiiurt', ;■ 10 I'rom Appendix 1: 

Given the ^n.rlfu; . " 

'.U>M')'-)'3 . .... 

' 1 ^ 3 1 4 I 9 ' ) . 

2'* not necos'^ary 
.3) 3 I 4 1 S V 3 

X X. X X X X X « 

^12 12 12 ' • * 

p; ^= zi; =t c: 

6 1 1 10 u u 

-V) I'hc t. r<in s f ormi) t i on : 

b -t .1 4^ 8 f 1 f 1 f 0 4- h =3/ 
■j) 32 ? 10. inus r - 2. ' . 



Me 1 IfMman 



CoWutatlon of a Valid Self-Checkl^ String j , 

. 'Steps: , ■ ^' • ^ ' . . 

- 1.- Establish the "composition'^ of the string and choose the check procedure to be used 
; (see app» 1)« Note:»t;he number of check characters n^ must be consistent -with the 
check procedure. , ' 

2\ Construe! a table of length M (in^ex Q^gin O) according to the following steps: 

a) Initialize each table entry to a code d-enoting an invalid string. , v . 

b) Substitute zero (0) for 'all "P" and characters in. the string.^ Call the..,, 
. result strj.ng S. - ' / 

c^. For each possible "combination of check character(3) ' , 

' . 1) substiltut^.^ho character (s) into S in the character px>sitio.ns. 

it) perform the'"core" computation (see app. 3) on S to obtain the - 
remainder r. 

iil) .subtract r from M + D and' take the remainder modulus M. Call it r . 
/ijse r^ as the table index to store* these characters. 
, ^ Note: For any particular check procedure this table need only be constructed 
once . \ V ^ ..^ . ■ V? V 

. 3. Specify the n - "r" characters for the str in^. Assign arbitrarily the n,^ - a ■ 
' ' characters (possibly according to a sequential rule), and insert zeros f or^ the "u-" 
character positions. ^ 

4» Make the "core'* computation to obtain r. , ^ 

•"S. Use r as an Index r.o the table. ^ ^ ^, , 

6. If r points- to valid check character (s) , insert these in the appropriate positions- 

in the string. ^ ♦ " 

7, If V points to an invalid' string rrj^f, discard th(' siring, ; 

, Example: . • ^ 

1. Sirijig com[)cvVt t' Ion : > ' - - 

■ * ClH'ck procedure;: f'lO, Appendix * 

^ * T ; 1 . 

'\ i\) labje , ' 

rh*!Ck . • 

ioiTfX.. L'haract_cr 



i 



Tlu" initial ir.cd (.ibli-;^ 

" I" tifuol OS i nva I id r i in\. 



i;^] , - • K'r\Vika/N(» 1 son/ 

r }lo1 iernuin 



b) s i6 000c?00 

c) i-iii) 



Table 



check 



000000 
000100 
000200 
000300 
000400 
000500 
000600 
000700 
000^00 
000900 





r 


' iftdex 


character 


0 


"o ■' 


0 


0 


2 


8 


' 1 . . ..... 


- ■- ^ 






2 


4 


6 


4 


■3 


8 


a 


■ .0 ' 


4 


.3 


1 


9 ' 


5 


7 




1 


6 


2 


5 


3 


7 ' 


- » 6. _ 


7 


3 


8 


1 


9 " 


. 1 


9 


5 



the possible chock characters are the integers 0-9 
inclusive. 



A pa-rticular string of the above composition is 321099 (zero substituted 
in check character position). ... '* 



Tli;^ care s t o ps " a re : 

1) 3 2 1 0 0 9 

2) not necessa'ry 

3) 3 2 1 0 9 9 

X X X X X X 

1 2 1 2' 1 2 



3 4 1 0 9 18 
4V I'lj^ trans foniuit ton TDS: 

3V4.f 1-^ 0+9 + 1 + 8-26 
3) 26 6 MOD 10. Thus r - 6. ' ' . 

The .sixth position in the table points to valid ^check character 2.' 

Tfte se 1 f -checking .st."iuj>.5 i -"-^ 

3212-99.-. • 



Krrisk.i/Nel son/ 



1 J? 



Appendix 5 * 



Vatldatiori pf'a Strlrfg , ' 

Steps.:'' ■ , ' ■ . • ■ 

■ ' I. Make the •'core" calculation to obtain the remainder r. . • 

2i If r is equal to the string is valid; otherwise, it is invalid. 
?Exaii?ple (continviation^of example in Appendix'-A which uses check procedure ^AlO 

Introduce a substitution error in the val id self -checking string computed 
Appendix 4. • ^ 



from 



in 



I. The core steps: 



substitution 
321299 ^^^^^ ■ ^ ,821299 



• 1) 


8' 


1 


1 


2 


9 


9 


2) 


~ not 


nece s 


isary 




3) 


' 8, 


'I 


I 


2 


9 


9 




X 


X 


K 


X 


X 


X 




1 


2 


L 


0 


1 


2 


















a 




1" 




9 


18 



^4) The trans forniat ion fljifi^: 

5) . 35 5 MOD 10. Thus r - 3 
2. Since r 5 1) = 0, t'ne string Is not valid; an error has been detected. 

' ■ ■ ■ ^ ^ C 
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Mel lerman 



FORTRAN Code for and MOD 17 Procedures : . • ^/ 

' .V ■ - . .. - ■ 

Let N be ' a i^articular string of given composition (i.e., a string specified by following^ 
.. . ..steps 1. and 3. of app. 4) restricted as follows: . 

' 7 '■ y ' 

1. N is' numeric. ' - . , 

2. 'The check digit (s) in N are at the end of the string (e.g., ppaaca) , ' 
. FORTRAN. code Tor "computation" of a valid, self-checking string L is: 

CDfflputatiou MbO 97 : 

' ■ . . L N/97 97 + '97 • ' . 



Computation MOD 17 : 



L - N - (N-l)/17 17 
iV (S.Cr.L) GO TO 10 ' 
L ^ 17 + N - L 
"vali(r' processing 

10 "Invalid" processinig ^ 



I ' KMVf H/iN code for "va Hdvit ioVi" of a st-Vin^ LP ofjtenqibly computed as above is: 



Vali elation MOp 17 or 97; 



Li- (I.P.NL:. LP/M M) CO TO 10 
"valid" p r o c e .s s i n g 



where M Is e i t lie r 17 or 9 7 , 



10 "invalid" processing 
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1 4 2 



lili 



X ■ 



Keypunch - 



CARD 



Card reader 




Teleprocessing Terminal 



Pen or Pencil ^f' DAIA IWI | .(printer or cathod^ display^ 



IILE 



\ \ Pen or PctcII ^ 



OCR FORM 



Optical Character read^i; J 



L^MgHQ£gggigiI^^^^^^ display) 



4 1 



'3: 



0 ■ 



0 

w p ■ 

■H 

0 , 

0/ 
'0 



c 

H 
N 

0 
> 

> 

H 

r 



44 



•Survey: No. 



I Bart'it Deposits, 
j Credib 'Cards 

(■ Grocery i. terns 

i Automo^irie Parts Inventory 

I Airline Passenger 
< Laundry Ticket 
1^ Freight -Container 

I Sociiil^ Security 
' Dog License - . 

Automobile RegistVation 

' ' Harris Poll 

GoT>ernmGnt Census 



i'XAMPLES' OF i:nMMONl..Y USKl) -KEYS 




,1 



EKLC 



.kviyNel son/ 
)] Iprnian 



36 





ERROR 




^ VALID STRING 


TYPK 






« 


, 821299 








321299 V 




821209 


321299 




312299 


321299 . 


NAT 


391229 


;i21 299 ' - 

j, , ^ — ■ — 


C 


871200 

U^—-^ A 










SS i= S-iugle 


Stibf)t.rtut.ton> 


/ 


^ Double 


Subf^t itutlon^ 




AT - Adjacent Transpoy.it.lon 
NAT ^ Noti-ad j acent trnnspcisl t ion 




C - Combine 


t ion (trandom) 
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The Standards Implications o.f the CTevcloping ^ 
Ihterreiationships Between ^Or^-Line Bibliographic, Retrieval 
. Data Manipulation and^ Micrographics- Display, 



Robert Landau ' . ^ ,. 

Science Information 'Association ' - v--- 

;■ • 3514 Plyers Mill Road - - 
Kensington^ Mar^'land 20795^ 



A brief history of the rapid ^'development of the 
' ' on^lin^ scientif ic- and technical information retrieval 
systeru XOLSATIRS ) U>?i':th emphasis op compatibility, 
convertibility- and standards problems is described. ^ 
A similar .'description "is given for 'the developments' 
in the areas hi data and micrographics.. Procedural, 
n'Omenclature , intarchange and economic problems in 
,t these- three fields are then considered. Comparisons, 

conttij^sts, and interrelationships Isetv/een:^ the three 
fields are provided. Problem ■ areas and opportunities 
■ ar G ' sugges ted . ' > 

- ■• . . , / 

Key wo,rds : Standards ; user inter face; bibliographic 

information systems; numeric data systems; data; 

on-line systems; language; retrieval; i.n format ion 

• " orqan I za t ion ; microaraphics ; economics. 

-" ■ ' . ■ ■ • ' ' 

* ■ / ■ ' i; • Introduction . • ' -^V 

■The standardii implications difscussef,! in this 'papor are considered p>ri-^ 
mariiy, I'rom" the viewpoint ot 'the user and as a hu-man/sys'tem interface ^ 
problem in terms" of language. There are many types' (or levels) o'f- language 
source, input, indexing, class if i cat ion, cod ing , machine, programming,;- 
search and retrieval',- output anci d ispiav . i 'ihi's- paper is conCerneu wit,h" •■, 
only the .1 t throe and the related challenges and opportunities presented 
■ b y . ' t h . i: . i p \d\ y v o I %■ i n q c h a ^ e s^. in .thv s t o r cUj e m ed i a and retrieval t g c h 



niques , 



The n c e'd s 'and d e rn a r^. d s ^.^ f t he- u s e r s o f i n^f 'o r m a t i o n s \' s t e m^ h a v o not- 
changed. The infefrmation sofe^'Kcr Bti 11 , wants to be able to rapidly select 
and h*?^ p'rovidr:'.! {ria'.'e displayed)' us soon as pos!?ible desired ihformation 
as -required- i.n a;i e^asily readable; form at the lowest possible cos.t. It is 
well recognised that:, a I though there M s an avalanche, of information being 
created, 'it is rare that^ ^.in informatidn seek^^r ot^tains more- than ei small ■. ^ 
fi^ act ion, of the information he si'iould receive from the system were ■if*' 
^;Unctioni\ng at 100% efficiency and of f ect Ive^tiess . ■ ' ^ . , 

Thosci^who are systems . oriented and percewe the advantages of rational 
Information ■ sy-s tem"*organ ization and procedures point , -out that the closer • ''^ 
we :move along tht^, J^pectrum from cooperation, convertibility and compatibil- 
ity- tc^s tahdard 1 2a t ion , the more effective and efficient will be our inform 
ation systems. Most* agree, but many point out that the transition must be. 
paced so that innovation can be 'alIov;ed. to produce the, optimum mechanisms / - 
tgooneTaHlT^ a_rd' ^omp^it^il^i^l ij-.y Anuxuj^j^ 

'MBS mTsc^T^P ub T2 7 r,' J^^ 9 8.^'" " 

— , 139 ^ -^h- Landau . 

^ ... x^. 



. .. iff . Disdussiori k . • . • ^ . . . . 

'■■)■' : -v. , . , ■ ■ ■, - ' . . ■ .■:■■.: „.■:' 

••; ■ I-jn trie rieid of .5ici^ntifi*c:'ln.format;lpn, the recent .(5 year ^5) ptpiifera- 
-tio.n- . the .i*ntOTmat"i^^>n '^,df>J:ivery rnddia of on- line ' int^rapt-iye- retrieval - 
•syVt^ms (0-LXi<S) 4nd micr.oqtaphic systems -(MS) have; had significant rmpact .' \ 
;bfi'^bibliaqraphlc infor^^ syatGrns (t3iS) butf^.ilttle ^ impact on numeric 

'.da'ta . inrorructtion systcM^^^ 'A ques tiOn f fequentlj/ asj:ed' is: Has . * , 

thi.Ja "been fcrvie be<?au5^e Oji\^^ of) the 'imposition ^of Standards j^n.therre- / 

specti.ve 'f -I el d.^);. and /or media? Tltebro is no sihglt:> or simple answer to thi,^ v 
q u es t i,o n / b ' • t h i. s. paper pb n s id <i Ame . s i g n i f i c a n t aspects; o f this' qu e s t ip n 
. ' In . 197 0 /^thare.' were, only two inajoj? scientif ic and technical rnformation 
(STX ) datrA bases ( ,^q:^onsbrod by • ULM and NASA) of a few hiindr-Gd thousand : b ib-, ; 
liogr aphi"':- records each , and^ a fe.w^ small • ("-^ thousand records each) -STI 

data b^ise^" ava i labU' from O^IRS' to a few dozen people.. In 1975/ a pre-r. ; 
pondei'^ant proportion ( 30-'90:^^} of all. bibliograpiUc STI produced ' ^ince 1970 
is av.?i labl.- in one or\ more 'pLIR. ;sv:st'ems at costs ($10-$20 [ier ' searchO ^sig- ' 
nif icaritlv iowot than *omput^-r h^atcli or manual systems; A significant '.pro- 
par b.i v\n .fabcLit' 505} of/all drig i nal 'STI; journal; publicat-'ibn materialir ■-{and v" ' 
over 90% of all STI report -l^tera'ture) is available in micrographic form at,.- 
cost to the a:v>...-r of . to 1/2 of . the hard copy material. 

In . contrast, the amount of S&lv numeric data available in. either OhlRS 
fpr: . m 1,0 r.o g r a e h\i c , f c; r m i , t r i v"i al > V S ome ' que st io n s r e 1 a t i ng to. why th i s' . * 
might bo, include*. ^ ■ / . . 

1. ^ Are there inherent di^TferencGs. in. .'form .or cpntent between BIS ' 
and >:D.I^i. to 'oxpla i,n / f.hd s cori tract? - . - v..--.' ^ .. 

\2, yias emphasis' 0!\ s tand.ards^'^Kn one or, the other field been an 
in.f Kieruvl ng factor?' ■ . . ■ - .. 

.''3- Has 'consumer demand ( or } acK of i't) caused t,he difference? • 
4. Have production- "and distribution costSv, been significantly • 
i f feren^? ' ' ' ■ ■ ■ / ' ; , ' ' • " ' . 

ftA-re there cent r as ting user /system inter face requirements? , 
. . : (7. A.he dijrference in the intellectual organization of material 

-between the' rw.o fields important?. . ' * ^ . . . , * 

Although ;the re' i,^i-..a'i5 -abux>dance of published li'terature on BIS and on DMIS, 
• t:i:!OM:e i -'-Vl t/t'Te .• i n the pub.lashed 1 i terature -, to provide clues to the answers 
Ko th'OS'.- quest .Lon.'^ couoi'.'rning .comparlsdns between the two, fields.^ 
.1 n •'> n , t h t: ' ' a n s'w e r s ' t o t h e a b 6 v e q u e s t i. o n s a r G : 
■j; ^; s , 1, > c c cv \ s 'a t here is. n o " C <^ m p ar a b 1 e doc um e n,,6*, surrogate {eg . bib- 
li.odraphic rriatN.^r i'al inelurlinq an abstract in BIS)' in the WDIS field,.. Thus, 
tht.! amO'rVi ' f .m^'ormt-it i orr to be created and stored in machine sensible formr. 
ii\ HIS I'f; or-Iy a :'r;ieHiori of., the full document (-record) amount* In addition 
the natur^:^ of data is such that it must be. re fined and con f irmed over the . 
years tc th-'^' point \'A\-\t it .is r('liabLe and cohJU^'?-ffftiI)le . This dynamic qttali- 
.ty over .ti^-e pjL"o-/.i.des a c[i f f iara'lt -panorama o^^constlbitly shi f ti.ng , rela- 
ignsh^i^p^^ he-^^e- n .:d .-i t a . ^ ^ ' '^h / ^ 

^ .^^ -r if- N<.'-/ bec^.use there has 'been .reasonably similar amounts of stand-^ * 
ards A-'f ^'•-eM::: i.ri 't'bt!^ fiolrls. . ... 'A • ' ' 

..,3. Ne>; tlu' d;;r?^u\nd, by. use't:-S'.,''^us seemed ,t/:) .be about the same in 
both r iel'd-B-V v ' , ■ ' ■ ' ' 

' Yes, the" producing- and. d-^^^tr ibuti ng bibliographic rePr 

Qtd /even i. no 1 adxftg t'iiy^ abs t rac t) i n eitT\er ^'.pr inted hard copy {H(2') or^.-ma-^ 
h L ri':: s w [ b 1 e' ( ,.M:.> \ ' • r m i s mu eh 1 e s s tha n' pr Pd uc i nq and' d i st r ibu 1 1 ng the; 
full. air^'.vn L (r^-.a.'Vd^, :\.) iw:xtt-:-)r what the' form (HC or MS) or con>ten^ ^ 
{:\htT fervor s an-h pab ! ,i ca t ions or 'numc^ric* data ) . ' . ^ • * . 

. ^' / . J , f .'n J B I S o r ^ - .hi n e* us e r i n t e r f a e e requirements c a n , n ow b'e - 

' - ■ ■ ' . ■ ■ \ . ■, ■ ' . - ^ 

'^^KeToTi^\ir^^^ ri:(e-m:vp:iy>;;Vcs , V. 'j'oulout;ian , 4 th , =T n tei^ at iona 1 (.X)t)ATA • 



tar>ciau 



HO 




'rpi^^ ^S±n4 network^/if that ryow; tv^ve well, d^3?^loped. ;pOWfir'^:; , . 

TuLV boolean 10^^^ software capabilities. : However, a nufnber .of . 

V " ais} lseat€?h and retrieval languages have prolif abated in recent .year;s , a very 

♦ ' disturbing trend which wi ll^be , disciissed in, qle.tail. later xn . this v^aper . in ., 
- • Cpntia^t "^^^ BIS,' the. NDIS yser interface- :-Tequirements include mpxe ex- , .... 
pehsiVe gy^phic ' termiAals (either CRT or printer) to generate charts.,>^r. a- 
phiV -i and powerful graphic/mathetnatic/statistiC oriented- sbft-- ' - 

■ .ware in large time .shared computer systems. Althouc^h. there 'are many such 

sdftwetre systems, that' are- usvally-^irected to, a particular application, f€^w - 
are dS3i(3hed tq handle large, amount^, of numeric daf>a ip ti^ue sharing inter- / 
Vctive^sys terns. However, the: situation- is now, such that appropriate, but .; ., . 

V \n^odestUnves.trneiits inotl^e creation of on-line ;NDIS , coUl^ produce si grrrfi- ■ . . 

'•^ /cant. •i'rhpr.pvem6nts / in this f ield, ' - ' • ^ ' - ^ u " 

\ 6< Yes, BIS' are'arganized intellectually, by-classificat:ton schemes , ^ 

■ ' thesauii, key terms , etc. and the user . should u-nderstand ^nof only the sub- , 
■' ^eat: matter , but lalso the 'inteilectual organization of the ; inf or^ation-and . 

.. the^reSultant rSa^ired se^orch strategy/and^lahguage. • In contrast , »->3DIS data 
. elenrentk delate ^^ach ■ o thor - in arrays / matrices , tabular, form., mathcmati- : ... 
cal relationships, tiite serines, applications^, sources^ tra^s forms .and other 
. he terogengus . relationships. , No signif icant body of me thbdc^ogi cal. Knowledge 
has dev€?lo't>Qd ponccrning compatible re'cord^ elements , intellectual ii;iterrelar 
.: tion^hips, on-line r^btrieval methodology ox uS:er/system interface language 

■ . in. the field of ' NPJS*. - ■ ^. , * . " " 

. AsicJe #rom. thea.above observations; j it . is felt th^t there are, three other , 
points to be made '^n contrasting the . development . of BIS and NDIS: 
.. . . . 1. In the last . ten ^years, the nSF. has provided- many mi 1 lions of , , 

dollai^s for the'cireation of, Karge S&T priMrV;publ^^ 

associated secondary publishing aetivities.^^, / ' ' , 

- 2. As a confeemience of this . and natural technical progress, by 
197 6'' dr^ sr., most pr imar^and secondary publishers were prt^ducing^ their ...^ 
put in 'MS form on magnetic tape. Thus,, the -st^ge was set f or . ente.r ij^g^tne • 
bibliotjraphic ma teri al , into on-1 ine-:* re tr ieval system? . But, in the early 

■ 70' s many thought, tliat since ^here were no standards for bibliographic xec- • . 

- oi^ds (and, -indeed, no: two organiMtions output were . alike .) it, would be very. \ 
• difficult,' time consuming^ and expenfeivp , to convert the different formats f 
lb a common format for on-line storage and retrieval. The fears were grpunr 
dless;' this was a trivial pragramming problem. - Therefore, by 1975, .essen- 
tialiy all current and recent S&T informaeion is how available on-line in a 
' .convenient and cost effective manner but through a number of d i«eTent-quc>t:-y^ 
languages from a number of different computer systems. ^ ^ , 1 -^f - 
/ ' 3. Since 1972, there^has been aggress ive coituneroial luarK^eting . 
^ ihe-pn-line S^T BISand constant attention- pa id to user needs and tequi^re- ' 

iT\eft t s ^ * ' *■ \ ■ 

Hone-Qf the thrc-^^ above points can be maSe cQ.nccrniny tlTe.JlDIS, There, has - ■ 
been a comparativdT^ modest - amount of NSF . (and other) funding for WIS; 
there is very 1 1 ttl4 ■numeric: da ta in MS form; and , consequently ,. vet'.y iitti^^i ; 
domn\ercial marketing\of on- 1 ine' NDI S . ^ " \ i\. ^ ' 4: \' Si r) ' • 

An emmpie of- thev;complexi:ties'^of the: standards" prob Inm in this tieid 
of human/systems interf ace-'can be provided by de scr ib i ng. ;a. .^short sti/dy per>- 
formed by a group with .which I am-^ associated . " A comparatAvo analysis ot . : . ^. 
. methods to' simplify the human/maGl)inew. inter face for on-line inter actiye . re- 
trieval fof S&T BIS was conducted/- * . ■ ,^ • i '< 

•The rapid : ^ Teration of a bewildering <xr,r^^ of commands' required. -by 
the vari(>u4"syst.-.:6 was noted. S^^> Chart 1 for examples of qnly f f ve o . ^ 
more than 30"-Rnown systems all having differing commands .for. identi cal func . .. 
'\^tions. *Numer(?Us .experts h^ve stated that a f ul V>J^^ontext natural lanquage - 
• '^is the best and most des ir ab le human/sys torn inter f^c^e ■ l,an?|uaqe . All System ^ 
y Resigns. Are moving toward this "highest" level Unguage i n .the U r^^S. 

Jinqlish^ft. ■ , -i v- 

• ■ WitllRief above '-thoughts -in; mind. qroup cons 1 <?.d B|ver^l.po^^bil.] 
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" >' Vi«'>i:;;^^;;::A*^;:'''^ o f •■-;the p.re.sent; - s ta'te^' Qf. • g:f^ air s\'^:^, tlie ■ 'prO/Hrf 

-;3^i^'n'fe.ic^l;^ '^A./^'^^'V^v^- v'^.'^ •■■^ ,]::,:' •'■■-:>■'•'■•'■.'■■- 

-'■■). • Create anc^i provrde - an Jrnterfaco rian^uage link pr 6gr aim; inside". ' 

^i^nd?..b^l^eeTt, each • comp : . *" ' . ,, ' , ; • 

\^td|;>.b^Aiin^^ between^ leVer^-: user^' krtd eaph ; fe--^^^^ 

'* - .^ Eei^^ abqVe Bdenarios were considered in tormi^: of Vthe ■ f gllo^w^ 

■ • ■ " ■■■■ -^^ 

-2:,: ■Human- fac tors . •• '„ ' v., '''''X\--'':r ' " 

' V tor 'Ct^ and • acceptanfe^r of/i/chang 

■■■V'-''^ \ ' ■ --^ . 

;^^^^^ri*^ .is. the'; easiest frdm the,viewf3oint^'of iiidividuM^'"^^^ de^^^el^ 
.^opineri;ty; TNo coordinatibn (andvcrongeq.^^ system 'iri.odific'aj: ion) Would :foe-^ 
Jj^osGid.:: er^m.-:sO«urc^^ exterh^^I.. to^ eacli of ; ■th'e /deveioi^ing^^^ iiser 
'^i^GWRo^tvt ,^ A^^^ or .'more' .c^m mus t learned , a saturation;; ' 

^^tplc^nce. point i s, /soon reach ed> .Assuming a pbteiitial- one million 'U^^i'^- Oi^^^ 
■On^^n^^ was-. e^timatqci: that', les^ ^ than "one /half you ev'^:^-'. S-/" 

:roiiti4ie^ even one f ctj^ni^tted^ Cp^mnah^^^ haif^wouidv 

eit-hdr .use. .a^^ .«^'^:pert intermediary or , nOt; use^^'t systifehi at all . 

It ; Was further, e than .ohe half' of^;the: us'er hail'Vis^ould : toX^. 

.era te ;tw6^ format ted ' command ; lahguag<^$i ie^^ -thari 'i/S:; of ^'^^ l/4|;i^il,i : -tbie^ 

ate, •;three command / languages etc./ :t^pw .the;-f 

the; pOint';is ■ tha t -under^ this scenario , ^ very /fewvend .;users'- ibV us,ing' th^- 

sy^t^ms . : Mo^t- acqess ,wpuid /be/:thl;oycj[h ihtermediarie?,.; / /Th^^-^roup, '^0^ 
that .there. - might be a .slow consensus, of Qoitmion commands a,g,re'ed\te ' ' 

^ y s t ^3JPa . o.p^.e r a t or s ove r ^ . .the . *.y«J« s , but . ad t i o h s . , tb/r^a tp / pr oV;i d^ 1 i 1 1 1 e; ' o'p^imi srn ' 
:f dr/ this poss.ibili ty.. / The overaljL /bconomios " o|«^his /scenario /were deemed " . , 
,to'. be clear iy \inf avor^ble . 'The ;lin.nQcessary /tri^rh^ for hundreds of 

thousands -of ; US0rs ,wo,ui.d be s trigger ing and it waS^c6ncI:udGd that ^^^i^^^ 
.hees" would be .VdrOpputs^ hoh-use^^> after little -O^t-./no.adtua . 

use^/. The/ amount 6f//^^Us tratioh of ef f iciency W,0;uld be// (probably / 

:alre£i.dy ls)/,;hard . ts,"%a;sur certainly rs: a isigni fidant factor ^ 

'Scenario . B cOuld/be' considered a sub set bf/A^ and/ 4,^ /Mf^ :is : H^^ihg . ' • 
/t^r led at various levels right now/- However , based, on p&t expe'ifiencO / only, 
'mod-est s^K^Oes^ at b<i^t, ,vvra's\vis,uali2ed by the group. When (i.f ever) we.: a 11 
'agrere ..to .rLOGCJN- LOGOFF Or .i>QG.IN-LGGQaT or.. .Whatever , .1 will'vfee'>-pleasantiy: . 
"■^encpura.ged . to- •■ ex pee t ..^ev en/ greater ;' -coc^ ' '/.■ ■ ^ • v : • / 

• / Scenario - C had considerable attracj^^ 1 1. Is 'relatiyeiy 

simple. :to. accompli i^h^Trisi a . sys tem se.r\^i£' r/it would require -that each user . bO^ 
tratned. i^ri only one;*'^5?!mn^ad language-, but yet use all; other s^y 
/Id bfe , relatively simple to implement and be accepted by the us^rs and would 
not be unreason -able expensive , el tjier in. initialization or continuing opera'- 

-■ . ■■ B u t <:i 11 b h CiJc -3 1 a t eriie n 1 16 we r e ; pro po s e d v; 1th.', the ass Ump ti o n, * t ha t the re • 
vvouid- bo^ !.*c(>nomic inceintlves to. the operating time sharing netw^^rks and; that 
there wou Id. only . b.o tv/o ,or three o*f them-. Ne i th^r /assumpt ioa>.<Kroved .to^b^/.^ 
true. ^:etwo.rk.s ar-i proliPer.-rting broadly and rafMdl^ and evoWa'ssuming th"^^ 
the operators v/ere v;LLling to imp logmen t such , software 'packag'es^ tho opera-- , 

• tional overheatii .would r xse-.v^oometrically- v/ith ;/the number of networks;, eg.:, 

.■.9.0 ihterl Ink pi^ocrrams. would' be required. for lO networks.- Alittle further.;; 

.calcul^it-ion; o.-.^^^rj--^pc u,^ that, thi-s app^rdach. 1) was not , economically 

■feasible 2) y-^^^fu-Jt 1 i ke ly „ to .be implemented%.'vea ^i f . it, were;- and :.3 ), /still; ; 

.■rf^qui.refl .all; Use.r.o , to be tra i ned rn one format tetl ' coiraxand • lan<^age'/-..* ^ .. 

'Scenar.io . D/ app*-^):-! redv/-ip<> early ■.^considerat ion to be a'^' dif ficult technical 
problem.; artifici:?.,,! i,nteiligvn'-ic twa's not^ tbat developed; several- m^^jbr. / . ' 
a ttemp t s . had h^-'o n d e- to ,do V':? .1 o p f r; (^v^ En g 1 1 sh i npu t . s y s t'.\'ms ' w i th no. s uc ce s-.' 

.sful cOf(\merc5ia dove I octnent -resu It-ing therefrom. ■ The tecrhniQue-' appeared- • . '.' ., 
stiil io'' be in.: \\\ \ o ■ '■>:-: p v i ::\ c- n t ;i X '-.s t a v^:^ / '. F rom 't-j/',:- usots "n'/I ev/p.oin f/' hoVcver> '. 
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'it ms agreed .that thl^ is the be^t solution .'^ ^Little or no traitiing vould " 
'be requi^red; the u&ei? base could'brpaden^ to its natural maximum, yigh 
Ay^tem vi^e would'driv^ down unit 'seatch cost$? the chan^fe vbuld l?e iainini£tii» 
Easily accepted r No interitis^edtarles wo\ild be required ^ 1%' atich^a pa^k- 
^ag^' CbuXd be developed , iniplementatipn would be relatively eas-y .with minxmal. 
systeip perturbation. After a^ carefal review of thi^ field* it wa;B deter- 
'itiined that artificial intelligence "had , indeed, progressed sufficiently to. 
provide a high pr.obabili€y fo successfully producing a software package to 
provide -a practical and useful full natural language ir^terface that could 
be interposed betvjieen the on-line user ^ncl the Data 13ase 'Manager (DBM) of 
^ny jtypical medium to^ large scales computer of the type now being used by 
.'all the pnajoj: da^^a base Vendors. ^ \^ 

Based ^poxi th^ information briefly suitunarized above, the^udy i^roup 
aortclud0d that) oh balance, scenario D wa^ the n^ost attractive long term , 
option considering the four factors described^ above. • - ^ 
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A Quicli Users Qukle for Bibiiographic Searcfr Sydtema 

y SaVbar^ tawrehce (£)()(Ort^«aeiirch E^iheerfng C^., Uthdea N.J,) and 
f tfrtiiira G- Rr|^6 (f^lphifn and HiwfiX 



ORBIT 



HOUSCKEEPINC , 



OiAlOC 



•TYMfACT 



Termmatifi^ a search iind 
AiHing lor l{4l ot acce^smfe 



SfARCMING 



f jrtenfi^ sea/ch fef.rnv 



i ,- CriM'tn^ seared jt)i7^igM 



Chdn;?injj data l).J<>f'S 
Root Se'»iy;h|n;^ 



"directly trunnectedf. 



0(re<»Jly connected 



-TIMP ,. ■■ ■ 
■ TfME'lNHRVAf 

' mmm 

^•BACKUP" ■ 
■RESTACK ' 
. ERASfAU" 



;a' (time gfvfn at 
.'ogih ancj togoff) ' 



ERASfBACK' 
BACKUP'' ■ 
flfSTACK" 
{RAStAiL- 



■{■ BtGiNv 

j (tnseit tiie nunlbeO 

I {'nsett tile number) 

' eND. ■■. ' . 



, 'Tilts . . 

NA' -•'irtciuded.ffi 
cornmand, ■ 



"1 . ■8f &ir 

■ • NA 



„....J 



BEGINS 
{NO 

RfUASE,'' 



QUIT ; 



TIMf 



N.A 



■ inter words fa^ways:in 
search. mode> can'-, 
seafcfvof* sm-Kie-terms 
or muHipIe term 
content}^ 

■ FIND , ■. / ■ 

DfogfanTs,,qu'«fie!i) . 
' NEIGHBOR / 
'(displays »p to lO 

^e'm^., ability to^a 



AND, OR 
jfvj ANT] NOT ,n ^ny 



;."^ett ♦il^».n,}>T>e' 

TERM* 

TERM 

.;tO^ ffi.jff p[<i' 



ifitef.wofdsialvvayvin 

[ ;sea>c^ on iirtj}!^ tefms- 
1 Of fnuitipte term • 
j Loncept? 

I fused tor by passmg 
j ■P^ogram's quer.'e'i) 

j .".NEiGHSbR . 

.;■ 'idtLpi^ys up 10 ^ ■ 
i .terms' a^i.);fv,;r)-go ' 
; forward or backward 

-; thru ,nd?nr 

I'NE.fGHBORDET 

\ and rieeded sut) . 
i ht»ad'n{3s h a* j t'.mei , 

! Alwijy^ !n sear{ h ' 
■ "'norff- tn^pft ANP OR 
' AND NOT in ^'ny 



SELiCT iSfrnpfe form 
can searcti onfe ■ 

t^omi)(PA^O ^^T'V^ 



Enter words (always , 
.m search mod£.' can ^ 
search on single terms 



'Ip narrift}- ' 



TERM # . ■ . ' 
TERM ^--^ 



j , EXPAND . 
i (dispi.^iy'i ?0 <.mes 
j 5t;ovy^€i,$tenteof 
I refated terfris ifi a 
i tHe^3uru5j-- 



COMBINE ■ • 

l^ountjfrs wifh.AND 
i .OR. =^r.a ANDNOT 
■' toj?;':af'op<'r3ff>fs 

}■ (»n5frt,!;le nt/,mbe.f') 
; SafCTTERM^ 



NA. 



j EXPAND 

I (dispiays lO terms. 
\ ijiSer.c^n rTrr)djfy) " 



SEL1CT (Sincere form 
Car\ sea'/eh one worfl. 
mulNle terrflcodcepT 
dr-Iermi(sr^fom ' > 
EXPANDdJS^JfW)- 

us^T can modify} 



■ Always in searcfi 
mode., insert Afjp ■ 
OR. and ANPNQ.l-iff"- 
any;sparrii--^' 
vta|ejntrnt 

"flEQIN . ■ 
'(tnsert ftl(» n!Jmb>^• 

TEl?M:- 



X0m6ine ; , ; 

■^musf uf»p set nurrtbprv ' 

withAf^O n'R/snil ■ ; 

Operdto'-i . I 

BEGIN . \ F 
■ ^tp-^err f'te nt(mb'er,i'. '<'}■. 

UUCJ TERM ■ . ■ t . 



■NA; Nor AffpiicatTe: . 
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HEtOM . 
















, .if . ■■'»'■' •' ' 

."^.^ — -^il*. — — — ^ 


isis^fChtV^or words or . 

Date ^afngit»i ' 


it«Jrr'h#'< ffir iwnrWl nt' 

.■,4lfing$r ■.; .■ 

v. \mt)«dtjed character, 
' String^"ih3ieflltncer 


'TERMI'ivofd . 
different forrns ./ 

uMiT- •; 

numfierj special- - , 
featuresT 


; (diiUrcni Mmi' ' / 
avaifaeiel ; 

■,' ■. ,■ ■ • ■ M 

. tan^Jjge , accession . 

nuniaeri. spfciaf . „ 
■■ feaiuffsJ; ■ . . ' 

URM* TtftM S ■ ; 

.(f8>igesearcmngl . , 


. starch. diMefent :. 
; fbrmj awar^p^n_. , 

• •■ ■•. ■„■'/ ■ 

UMiT All.ldatev • : . = 

- iangMiW'- ^cc^siiidn. ■ 
•nuiriDers. Special ■ 

^ 'features) :/ • . 
SCL^CTUHmV TERM ■ 

- iiranie searching) 


r . .'output COMMANOS ; 






* " , .)- 




rr-- ; — '-j ^ 




Oil l(rtf Pfifitmg 



IftUKttptifti on UntOutDut 



Efasiflf «(ho^e '•'^ei 



"PRINT". . 

"PRrNt ruu" ; - . : 
'•PRINT 

^^"(specily 
search statement' 
r>urtibefis);lorf"^t 
iditructions and field 
acfonyms.'onnts as ' 
diftcted) . . 
' "PRlNt uff LiNr , ' 

(also jcpltes to'ant 

PRll^rtonifnand 

above) 

■ N,A " ■ , 



NA. 

backward stash keyot 
c/ (vartes wtlh 
rerminaityper 

. ■ ■ 
dollar sign Key 



•?RtNT" 

••(?H|NTDETAiUO- 
>T8lNTfUtl' ;^ . 

"print L.;^ , 

. (soetifyi 
'searcft^T9*en»efit 

nanftieri^i), torMat; 

instmcfiooiaoO Ut^Q 

arr6(iy(ns, pnnts.as 
'dtrectedj ; 

■PRlNT.O^f-UNt' 

(3*5^ 3pDH«s.fc.af>y 

Pr.INT comrnand 
• aboyey 



pckwarij ilas^>.fc?y,Of 
J|/{*iaritSXth 

lewimai lyp?) 



dbli^rsign key 



OlSPlAYIpnmanly ' 

T^prfiinmacKytor 
hardcopy twmtriafJh 



.PRtNT, 



^SORT 

{apptrca.^eoniyto 
.selectedl»f3rta5«s 
and f II 

. bre aK i 

bacv a'towor 
■.bkk.soace key 
fvanes with 
{ermihaiitype) 

escape, key ' * 



r. 

trcab^eoniy 
;ted"w3rta 



OISPIAY (pnhjarily. ■ 
, fOrCRf) : 

lYp£ (pftrnanlyfor..^ ' 
,. Jia/d copy teriininalsT 

:^fORttATispec'fy 
held acronymsto . ' 
defifje format; output 

" command witji J . 
>, reference tiformat 4 

. rnust be enlered' ' ■> 
subs/qgentiyir 

PRINT ^ 



• SORT 



break key . , 
control key and H 



break key 



. fdrCRT) , 

TyPE (primarily fOn ' 
Hardcopy tetminaist 

fORMAThpefftly - 
held acronyms to 
de'jne forrria!. prrrit ■ 
commandi ' 



PRINT 



SORT 



break key ; ]^ 
. back arrow key 



escape key y 



■ pfpviding eiOiahayo.n of . ^ ■ 
commands, p/ogf am rrnssages , 
/' op<falinit prdtedu,-e^. etc 

'^Assisting user on how ^o pfbcted, 
feMonaJ>/ed asvsiance, 

Proyidmg description at search 



j ,-;sf.vs:'- ■• . 

i -•■UPiAJN" (re'ers to 
lasi command) 



"EXPLAIN „■■ . i" 

"EXPlA)N'Uf«^?'V;Q;,' ' 
.last Command) ■ 

•HtLP." 

.■■•COWME.Nr' 



• OtAGPAM" 
■ ur&fcb lOgic) , 



'NEWS- . 
EXPLAIN : 



NA;/. 

SENOMtSSAGE/ 



OtSPtAVSET 
HfSTORY 



NA. 
HCtP 



HELP ■ . S 
Hot,lfne.a5Si4tance, 
provided treif ' ^ 
otcharg? .; 

HISTORY/ . . 



' N A 
HELP : 



HELP 
NA 



HISTORY 



HA.^r NotAppi.cal)le 



.Adci.itionaf .copies available frpr/i: ; /• ■ i 
The Nat'bnai "Ff^deroiion of Ac3>tMCt>nq ano moexmg Services ♦ .. ^ 

".'phii^ldeJDhja.' PennsyWatiia 19104 - . " '. ^ * ; . 

■•Prepaid, Si -Ob • . ' - ."^'^ ' 
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"Product Cddlrtg-bne Nurnber fr^^ ■■/■i^---''--]-;::^- >-^^ 

// ; * DTrector of Systems Oeveloproent /. ; . ^' 7 • 

■ '■ ''•:::-^'v:^A0T' Wythe'^5tr^et^^^^ ' -.-^y 

; ^ AleVandria» Virginia: 2^314^:^^-^ / : 



4- 



introduction: 



4iarv.^claS year-th«physi.o^^^^ Value of .the ;f low of cojnrnoditres ".J^jl^lf 

increases /I'Coitinerc^^^^^ are stravning to plaee more t^T'^gOO^biUion^ 

if gSpV^prodJded: by s manufacturers, at the precise, point of user; ne^d at the ^ ^ 

■ that trainendous f 1 ow of goods i s" compr i sed of- tens of mi 11 16n5. .of di f f erent pfeodAiCts . , - 
A standard nSering system used for unique product identifidHtion can help accompli sb^thn , 
-?norSus;task:wit^ 

Orie^f ttie goals for any coinpiny in standar-diiing: product .identvfUatioii:^sy|tem^ ; 
get the maximum use of data resources and to create ^ "lore effectyye means _of com and 
Ixchahging product information witir others. Standards for unique P'^o^^'^t °" 
eSnsu? ■agreements between the sender and the receiver. B^^fore meaningful ^exchange^ 
canHake place, there must be understanding and agreement on the method of identrficatioo,. 
what it means . and how the product information will, b^ represented.; ' • 

■ ' ^Todav thereiw br^^TsSistiCated and coritinuouslyyprol if gating product offering-: 

M*ny manufktu^ef s'W mS?r|^Sal.ly^fJe^*nCMu#^ -^f^I'^^^n^'^n 

rtive orodijcts sDeclf^%'iifentiflcatibn:^ilWou^41ess Of long and cumber- 

s6mf dScr |tiSns!Se agf ^ 

sy^eS" It r^ui^es a Unguage that p can use to communicate ^i^^'^ '^'^^'^'lj^-^ ',^^.^ 
,3ehirte can use to communicate wi^h people, and that people can use to communicate with each 

vpther I'',.: ^-^ ■■ .■ y" ■ ,■. ■ 
• There ire many dif ferenr numbering systems designed to do. special jobs . ; Manufactur^ 
use alpha and/or numeric systems to indicate bpw the product is vfabricatg, whatsit s cbm- 
Sosed of , and where the components are located within a plant. Some of .those numbering ^ . 
?; fems .'designed to *S^is|f production rather/than^distribut on have 3^^°':^™ore^ P^^n meric 



Saer "^Ce i^ ir^ro^ life, pen shability .etc^^^ 

social Security numbers idehttfy people.; bank account numbers identify .depositors; -an^ credit 
S iiSs Identify Llde^^ ^he 1 ist of incompatible numbering ^ystems.continues to grow. 

■ .• The distribution ^unction requires only one number to get a product from point of pro. . 

duetto" to point of con^&ion or use> The.-?raa11er that^number. the more, economy - 

svstem a^ a whole A reWvely si'mpTe identification of a prpduct's" "name and^address. , 
Will lead to an efficient sy^tem desr^ of the distribution process 
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why: Afl ALL-NUMERIC CODE? 



• -^^^ fi^1^l>iiohe cdrnpanies T^ 

: ' ; •■•■Pf'^?^ numbers from alpha . ;::r v r 

> :; ; :;:; >; people read numbers more accurately t(^n Tetters a nd^oi^^ comb ifrat^ of letters and - ; ■ ' 
'■W" - Wtjers.; In^ typing or keypiini;hing:v ^ therev i s less; cf\anc:e ;f6r 'er^ror it oriTy ComMnatft ons^ ti^f ■ ' 
i'^'^ ' u?^^^ "^6d:,;3s cpmpared^^J^^^^ for. letters or 36 for -numbers and Tettersi 

:>^-: HlthYt^^tJlQse systems Mtfl^t^^^ y^hjchA^rrrp^^ t^lentl^ycation informattoTi: ^n^^4^^ 

■ number^ e tc I dif ftcu 1 1 i es a^ri^^e mm}^ X i^g -niSnber s a nd Tetter s together i ' ■ 

/y^ f s hei ghtened 'in thas§ easiest >/hefre i of ori^ Entered manual ly ami the ' " • 

: v^*^>ver e^eavors to; distinguish bfe^tw€en;an B versus a^, a zero versus the letter O. ^^ fl" 
-.versus -a 2,v,etcV. . . '■/:'■[ - .; '■'■^^r.:--" ' - ■ ^ ■ ' 



•:THE De SYSTEM . 



l; ;. the system developed for uniquely .identify tog products throughout, the'distrlbuticyfi ' • * 
process is'the Distribution Code:{DG). Oistributiof) God^$, Inc/ (DGir administers thfe - • 
Dtstr 1 but Ton Code for t^e ;di s tributi on industry . The. DC prockict .number i ng systtfm provides 
an accui^ate, efficient and economical way of cdntroll ing the flow of goddi thr^oOghout the 
^ entire jcornmericar distribution proce ' > . • 

' V'-: : ^■V'-:^' ■ ■■■ V:-:.. '." ^ 

■ Sponsored by the Natianal Association of WhoTesa1er-Di itri butors (NAW) V representirio^ 
.::;soffle:;30,000 individual w^^^ trade companies , the Di stribution Code is supported by^^ ^ ^ 

. the following^ NAW m^mberynatiohal associations: - ." ; 

; - .Nation --'y':^^ ' ' : . 

\y/, -\ - - Acrtomotive Service Industry. Association - 

- National Electronic Distributed ■ ' . . . . : ; 

■ . x -.. Southern JndustriH aist^ * V : . 

; Nort*^^ 

- Whol^S^le , Stationers' Association ' .■ . . '.. 

- These assqci at ions joihtVr^^^ $81.3 billion in annuaV sales ' 

^at the merchant wholesaler level. ^ ; / : \ 

- Early versions- of t.h^ DC came into- widespread use in 1965 by distrrbutors of electrtca.l 
equipment :and supplies and medfcaT. and surgical devices and supplies.. 

. . The DC is an ll>digit, all -numeric code v using ,6 digits to identify the manufacturer arid 
5^ to Identify the manufacturer's item. It has ampl^ capacity 'for the 400,000 manufacturers - ■ 
^^^<^^J^^^^rch showed^mjght need to be ^accommodated . OCT is respohsTble for complete control 
of all manufacturer identification numbers to. prevent dupTiea^ion and provide correct identi-' 
fKsration. The 5-digit producticode of ^the DC will accomm^ate 100,000 items produced by 
each manufacturer. Lf a firm produces more than TOO, 000 products, an addtttonal manufacturer 
number can be assigned. - • • 

While 'the DC is in wifespr^ad u;^e in , the non~ret^ll- of the distribution functim^V 
It IS by design that the. Universal Product Code (UPC) , used wit^r consumer products sold through 
grocery, dru mass merc]i«^dise/d1scount retail p^^^ with the: 

Distribution Gode\ For epmpTe, the use of DC jnahpfa cturer Identification numbers starting • 
with 2ero IS strictly coojtrolled , so as avoid any duplication with UPG numbers which may : 
:.dlso start with zero and a^e also 11 numeric digMts long. / , ■ - 

DCI^ assigns the unique ''manufacture part oT the DC identification number.^- T^^ t^^k ^xf. 
^ compiling and/or assigning the "item member" portion, of; the tfc is' a'tremendous .6^^^^ 
being, done by a Qumbet;^ of third^rtles/ These Include' agents in the To:! lowing ; Indus tries 

-Langan-' '''-^ 'T'''^'^' ' . '. 
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mr rpedla. pncl services , etc f or establ i shed cpmmodi ty 1 mes . 
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.p 5aW of such servi^es'glheratei the^^^r^^^^ 
ic'lySS ?J lerSeSuy: iJii places: t^^Jodest cost of ..1nta.nlli^ th. -system on those 

OneOexample bf tncreased^effic^Wy through 
f^ucts: /Wi th other - ■ • . ' 



'■144: '60 watt/whtte; fros'tad, standard-bas&^^l • , : t : 

The'. XYZ Electric -Mfg. Co: : ■ ; 

Lamp Divi:sion ' . . . - > ■ . . * ; 

\ 7516 Goshen, Street ' , , . .. • 

:,v. ;_. , 5an. Francisco, CA 90101, ' _ . :■ , ' ■ ,^ ^ ;,; -- 

; ,With: thfe DC:Systert; the^;d 
i';Vr:ltirig: / i'. '• ^ ■ 

-jv :'-';-.l44' ■ I2345fe,-I2345r^ ; ■ ^ • ■ ■ :7 ^ 

" ■■TbeJl-diglt DC num / 

■ ■■■■item;"-,./-; ■ -•■ ■ ,'' 

Neither the identity of the manufacturer nor- the identity-of his products^are i^-Nl^ed 

■ -m^hMf acturers ^1 so show. the S-^i gi t DC i tem ;number i n: their catal ogs„ . ^ - , - . . , . ■: , . 

■ -. • - . '^^ ; : , ' ,/ :,; ..\ 

■ ■ ■* ' TK^ nr Svstem is an easy.' low-cost trtethod of product' numbering. ;: Sequential number ing . 

Is simpVe to cfnt^ri t anf eldo. needs revision, With products identified^ by ^ r ■ 
: IhorS widel^ SreS numbers, a manufaclurer Will not requests from cus- . . 
■. temcrs to ''pi ace "thei r , number" on the product. ., , 

" ' ■ ThrlRv - in a number Of vindustries, most- orders go t<J a manufacturer wi th o^ly; the .DG^ , ' . ' 
^ numberlnciuied Tsimp?e ,cSmauter conversion will relate the-DC number„to a manufactu e .s 
caSq ^r production code ,^h,ich, may have as many characters (alpha or numerrc) 5 a manu, , 
^^?u?er^eS? Some, manufacturers .se the DC number for, internal purposes as well, thus, - 
. eliminating conversion costs.. ,^ , ,., 

■ The DC System Dermrts orders to be communi Gated directly from a; whole-saler-distributo^^ 

■ custoner CO tC d stribu or and to- thV manufactarer's; computer, thus^^educ^^ 
■:: SaS for Sr^ 

'^ ■■'when a wholesaV-rldlstr-ibutor tegVns to'^^ .c^putf^r, he. realizes ^h^t , ea^h iW in 
"his fiv^ntorfSusrh-e .s.iuned a unique .numbeK fesignina and maintaining these, numbers js . 
. ;:an essential . :,tinie-;Consuming and exp^i^si ve ; mi 1 1 a1 ^ot-up , t<isk , ^ ^ ^ , 
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5*'!**'^Ji 1! ^ >'''?"fesalerTdistr1b«tor hits been u^tng DC numbers. In his ironual systefn to 

• ?E»^^^£^^hif f^*^ to.^^mg.tne ocl^t^r and-rtfT^t need, to be retrained. yTfiirS? 
■^Srfmlon - the t:onvers1on -process and faster realization of the benefits of coin- 

' "ll®" l**?-^ ^5 Pi^int^ on the itenKfwhere possi-ble). packade, carton artd cas6 • 

then-order talcing receiving. pick1n| and shipp^g win all be greatly' iii»1 If led In ' 
if«niffe^1!'•^f''^"'^ ^^^"^^^^ the productive selling time of iutsfde salei J caHe 
4llCJJJ^S^Ll2S'f^-wJ'"*f^ ?! spending, time consulting vol^/mlnous descriptive aSd 
f^ lX mihKl^l!*^""^!:!'^'^^ salesfnan can wtite^orders dinectlir 

from tHf*DC-ni(mbfir prints on thfe items, in- the cuitombr's .stock 6r "want" book. " 

• »'"■..■■-•-• v'-'-'. - ■/ ' ■ • •■- ■ ■ .;* ■■ -.■ .' ■ . • ■. ■ ■ 

' ADVjWTAks'TO "RETAILER/DEAtER/BUSINESS USERS 

'rkt^iut? 2!i2^c^r?II' ^''^^^ greater genera 1/ use » ,ther« 1^ a strong tendency-for 

Retailers, dealers and business users to utilize those numbers for product i dent if ication- 
ThTS red««es the cost of paperwork associated with purchasing, atid 1nc?eases accuracy 

-ii-digJrr^uSbVrij^tSe^^^ia^'?^ t^"^' '''''''' '''' '''^''y 



COST-EFFEC.TlVEf)ESS 



^il l?/ rJ^^ l'^/ increased accuracy, decreased paperwork and expeditious flow 
?L'^^Ln!t; ' opportunity of mairrtaining smaller inventories' With h 

the c^annel-s of distribution.. The DC System thbs provides the opportunity for increased 
economies t roughOut the entire distribution function. PerformiSg^SrdntXtJorf unction 
£L?J;;/tn ultimately benefits the consumer, the end user who SusJ 

Dear the total cost of distribution. y " ^ 
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Development of i l^ata Dictionary/Directory * 
using a D|ta7Base - Manag<^ment System^ 



K.; C- Le 



^.;^and Y.; S;; ;I>efe2^^^ 
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. The Data Diiction^ry/Directory ; (DD/D) initially • ■ 

■ deve doped as the nucleus ' f Qi;V a iaxg^ data; system ; 

• :;;tfte. Miiit^iifcCoris^r (MCDS) : ^t. tl:\e^U.S ; 

• vArmy^ Kesearcli ■1i2^prat<^ 

^ allows ' nohpfrogr aimers ,, such as engineers and scientists 
well as. 'analysts ei^y accesd^o information oh the/^ 
' characteristics of the data systems, trsing a g^^^^ral 

f unctioaal ap'proach^ to ttie design oi the Dd/d ,; impp^tant r 
' --functional and suppo^:t:';requirei^vent& of the PD/D Wer^ ; 

ejctracted and then factored into ^he :strixcture ;Of : the > ^ 

• DH/D as five different faciiliti^s.. . V^ing. a^Data Base, y 
Management System (DBMS) . called System . 2000 J , the com- 

■ ^ tilet^^'^itr^^ was direcA^y^translated a; hxer^r^ _ . 

1 chical* data base structuKeiusing the data base definition 
facility Of the DBMS. Coiivehieht and flexible re-^ 
trieVals in^■the of reports ^land matrices can be ., ^ 

■ readily obtained using the preciefined retrieval, comittands^ 
called; STRINGS, ^ ■■'''■)•■ ^ '\ ■ 

■ A second implemejatation of :this DD/D ron an IBM 
370/154 with VS2-R1.6 is' being developed, at H;he; Jet . 

■ ovQpulsion liabotatory' (JFL) . . Because of ^the flexibility 
of the initial design, only itiinor chaqges^in data^ St 
ture arid retrieval coirttnands are needed. Th^ dat^ . 
systems involveA^at^^JPL are" completely different /from 

I the Ahi fclal in(plementation .at CERL , with data bases in > 
. arenas' such as fin 
persohne*. applications . ' 



Kev words: Data base « managements data base management 
sYsteirt> data definition; data dicticinary ; data directory; 
data element; data structure,, data=:3ystem; Federal^ , 
tan&Wr^r; V information. SYst^m; standardization; SJystem 2^00, 



s 
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■ . . -^::^:V"-- v,-': ..... . 

■IVThe initial research ahd develdprt^nt of .the DD/D^ was performed whUe the.. 
- a5?hors were with the U . S . Army,- Construction Engineering Research. 

;.tS6?at6ry/ehampaign/^lAinoisr .61820^ The modification of t^^^DD^^ 

jlr use^as cBTri'ed out. at t#ie Jet .Propulsion Laboratory , 'Calif orhia. . ~, , 
InstStSte of^^toology , under Contract ni^l~10(^,, sponsored; W ;the National 

; : AerGnautics, and Space Administtati^n-. - ... ■ ' 

'2 ADP Analyst 'a^' Meijfcer : of , thie Technical. Staff ,' respectively. ; ■ 
.3 .Product of MR? Systems Corpj,, Austin, Texas, 78:766 . . ; , ,. . 
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; ^ -i W/^^ The data bases invoived were in , various-^oeJ^^bf 

. Base -Ajj^^ 

cpv^fopment efforts 13J > 1.4J / iSj . Meanwhile, developers bf-haffl R^aB ^ ^ 

?f the dd/d can be incorporated into the DBMS^ and soraS dSIi So ■ 
provide supi^orts such aa a directory and^d^ta^ 

With a PBHS,. For eiample, an independent ' t»D/D- itianaaed- bv-s 
manr^diyersed functions ntuch more comprehensive^; at ?he-sid| t^^^^^^ 
^ ^h".^^'''" nucleus of a large data system oonsiking S . 
that may or may not be managed by the same DBMS . ^ 

■ ■ \ ' ■ ; ; course of the: development of; the MCDS and its DD/D we f otind ■ " • 

the; facilities or supports in a DD/D . Some of these pcobleias wereT ^ . 

(1) Data redundancy. ':. "' 

■ . (2) Lack of "standardization. ' . 

^ \: f^^y h information of the data. 

(4) Lack: of comprehensive description of data. .■ ' , 

LaJ of tools to Vaks estimates on the effort of changinq the ■ : 
datfe base. - - ,; 



(5), 
(6) 



'-HI 



his/her duJKs"^^ ^° ^ff^'^'tively .catry out ' 

^h-. ^'^'"^ °^ fch^(maj6r problems we encountered/'auri^ . 

^^^^"^f^^^°^ of the MCDS / but they formed th^ basis, for . the devJlop- 

' S ""S^" V^^"" would solv^^all of the ^bove, prbblerts arid provide ^' ' 

additional ben^f i ts . ; The. second implementation of: th^.^DD/D with minor -iro- ' 
psoveTnents xs being carried but :at the Jet PrbpulsionVaboratoS 
Here : we are cDrtcterned with the developinent and conversion of the data ' 
bases in the Administrative Coropiite'r Sectiori (AGS) with emphasis on -finance 
and •accounting, personnel, and business epplications. ^We shall discuss 
design approaches and the structures and facilitie^of the " 

• DD/D. m »tbe next two .sections'. , , . - . .; 

'^.^V ■v,,-'- ^- ■■■■ : ■ ' ■ ' ' ■ '"'^ ■ ^ \: 

" ' .'/''..*.■' 2.' Design Approaches ' " , 



/ .4 Figures in brackets indicate the . literature references at i le end of 'this 

■'!••■ ■ ■ ■ ■ ' ' ■ r" ' ■ •'• ■, . ■ • . ' ■• '. ■ ■ ■ ' 

.5. -Product -of MRI systems, CorpV, Austin, Texas, 78766. , : 

■■ Lee/Lee, ■ . ^- ;i52 ' • 
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gbiiesV^:^ (t) record, keeping ,= (2) croSs-referenGing ,^ C^l ^?.i\dexing>^and . ■ 



(3) 



• fii-o?a^Mst^of all 4^ 

items ^^ng the various data bases in the data, system, and, (b) a 

compiet-e 'macliine; readable: ai^proces&able r^ ' : 

'docuraenTLation of all data' el'^ents . ' v;-:-^"'- :": 



(4) 



Cirbs^- Reference. ■ Besides record; /keeping , tbe .DD/D should^t^^^-.v^^^*^^^^^^ 
the' following sis^ categories of crosBrref^rence between the data - • . 
elements anl^ input/oiatput records . : 

between 'data - eleAents- and: (a) varj^sV syrionxms . . (b>^^^^ ; / 

related systems, : {c) files; :(i/ipiit ^at^tput},,- (d) data- ^ ' 
(e)-feporS , and (f ) program/ arid -special.routines;. .^^^ these . 
cros^-reference tools , the prograSmter . and analyst- ;Cari determine, > 
the 'data relationships and data:; paVhS ,fqr ; bpth,;js^o£a§e- an^^ . -^^ 
retrieval. These cross-references\ are valuable design tools .to ^ v 

■ ndnimize, cost icF:designin^/^^^^^ 
ixv old ones , and can : also, provide 

^' :.and-/rtanpower;.. f Qr'-:these tasks . ^ -P.-. ; 

indexing / TO' ailbwvi^ 

gtl^cessing personnel, to use the aD/D; effectively r a. g^^^^^^ 
dSinq- schema m^^^^ ^Thel^ -are ; two genera 

■■ifSdelihflchemes ^ iTe. ,. to; relate 

definitions: r (a) key^W 
inSinq^teiink Each method has its a 
: ind^e^im^Dtor " of ^ the DD/D should mak^, the tSndS 
lolhe specif itf/needs of theyi 

: i°e5 ke^Sord scheme ^dpes provide; a; ijjeans ^^^<ievelog. a^standard ; , ; 
that can. be gradually expanded to othe^ |arts ef g 
chose the standardised key word scheme - also a§ a first j^ep^to _ 

^ iSletoeSI Ihe lequiferneht 'of the-*<ederaX:,Regu^t^o^ ; ; ; 

standard- key word list for ,MGDS was taken ^"^^ ^f^^^^^^ ^ 
EnSneering and Scientif ic^ ,Terffis ' , . U'. S > Department of. Defense . ' 
iglvv^^A nlw version of this:dooumeh*^iias jUst been^ published [7] . 

qtandardizatioh and Control-. The implementation, of the Pt>/D 'Wi 11 
tfg^|§2gS2fe22^^ standjrds over 

■ all the data elements in' the data ' system^.. For example , the DBA^ 
can institute a procedure whereby all new data elements mu^t con- ■ 
ISm ^o a'stlnda?d ^o-rning "the definition , vaUdatjon^ 

the data elements before they can be entered into thg, data sysxem 
S anfLta baS. Similarl^, the, 0BiV. ca^ ^i"^^-S\^SlIlres ^ ' 
qertaL data; elements by enforcing certain s^^ 

The: DBA, may also exercise control ;over t^^/^J J^^J^^'^ |! Jlg^-J^ 

■ data • creation of new data, multiple: use, of old data, capj-^re. or 
data'f rom bther sources, ai^d everi the desigft-^f new .data.bases. : 
from Sfer SSrcL,, and as^c 

■ £?tem At a Federal 'Agency, this is-^lso t% first step towatj^ 

' ■ fulfiUing the Federal legulariprvs in" the standardization of da1;a, 
felements, and, representation .[.7]. - ^^^^^ ^'^^ ^ ^ ^.^ ^^^^^^ 
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^^^^•^i:-^w^ - i-- ^^^^^ ^ tetirt; v^ie. Jci©fc^^ iAat ^^^haea^4^ 

0 - 1^«<JS Xt^^ a hxerar^hicai ' form that can be //feaaily^^Wcribed • 

b^^e deflniAioii facility; of Sy^tfein 2CrttO ;/^h^^^^^ 
: ^v^*^*? -"Iff -^^^9^ V ^ . IS no t - unique : witih6 our : develiphient ; " s imi l^r - > • • ■ 

/,-^:::for^ data-- system;:. ■ ^ '''■^.a,;' -V, • . r'^ 

i?:- ; • retrievals can readily performed using the- facil- ^ 
V". ;;;/■;:■ '••,:?-tiea ofs; the DBMS and .by rionprograinraeirs . ' • . ■ .•' • 

w - 

_ ; have bqen developed t6 meet the diverse needs of niany type 

quiries' f roin a complete diGtionatry request to a specific reauest 

• ^- /-jpn avprpject., ; . ■ ■ ■ ■ 

V :- ■ * , ' : 3 . Structures and Facilities qf the DD/D • -^^^ 

-'^^^^ hierarchical structure of the DD/D can be divided into five levels 
thaltrcan:, an turn^j^ be divided into five fairilitie& reflect^^ 
:;': -|;mfjor functions and supports of :a DD/£) mentioni^d in the previous section. 
- Figure. 1 'shows the data base structure '^thtfc.iACS DD/D and the five facif- 
itie^ that are described sep'Sirately as follow^ : ; 

£^at*vlnforniatibn: Pacilltv (piF) ^ This is the central point of the 
\ . structure of thfe' Dli/D. Each ^ntry in this facility represents - 
. *^ uhigue data" elemenjt;:.pf the data System and contains tli 't^^^ 
info xnnatipn' about th^; g Aame date 

^ - update^^ld^ta ab&fteviated /name , -fiiata attributesV and 'dlta defini- ^ 

■ , ■ , ^tion . - 7^ .complete data dictiobary can be produced by listing / 

; ^ every entry, in t^is facility. Figure 2 €^hbws -the^llxstin^ 6f the \ 
data dictionary. In addition, this facility is linked dlrectly^^^ . 
with the following three facilities: (a) Cross-Reference System 
; _ Facility/ n{b) , Data and (c) K^y Information / 

. facility. The DIF fulfills mainly the record Veepihg function. 6f 
■. . ■■ the DD/D.. • V ■■■■ 



" i2y Cross-Reference 3»stero- FaciXity (CRSF) . In the ACS DD/D , this 
facility provides cfeoss-reference matrices to .four different 
input/output areas: (a)'^file, (b) -reportV (c) program, and (d) in- 
put source. Cross-references are also provided for data synonyms, 
, data pedes, and common data elements among-^different systems, ' - 
This.information is of particular valu^ since it shows the user ' 
how the data from different systems are ba'sically the same.. See 
figure 3 for' a- report on the cro^s-reference data element's for ail 
/ systems-,. Using the .avail^t^le STRING commands , a wide rang^ of 

^ reports relating to the CRS^' can be obtained for each User applica- 
; tion or system. In combination with the SPAN junction of the 
> . . ' .> STRING comnjand, only a selected rafnge data items will be re- ' 
> • trieved without examining the cro4s-reference for 'eveir^ ele- ' 

, ' , :. /'meht.- Figure 4 shows an example i>t the crd%s-reference of a> ' 

;■■ '■■ ■.■ . ,•' : ;■ • , ; • ^ ^ . , ■ :.. : . 
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^ xmtt, mattfiSt- >^£or the , ^^raV^l^^ A<3v^<j« .Ac^counl SYS.t|m ^^^^^^ ' 



(3 VrPat ai gode -Facility ^-(OCF) > ' Linjced , With- t;lje Dafea Irif orm§tipn ^ . - ; ' - .;; 

• ■ -^Facility is the t&taU;oae Facility . -which is; an i^pport^nt : tppl f 
' ■ -tS^^^^ .enforde^ a -stanaard code th^ i^.. ^^^^^ 

: • uni<iu^; data elein^nts . ' ■ Pbt^ example ^ .each ^rjiiifrins-t^li^ ;. 

■ •" usul^^liy assigned? a, W^ii^ co4'e-to; 3$ 

V : ^^^t^ . cir codes. ' have been f in, 
^V:'-^sJfc o£ St ^axd^- diodes- :to-^b6;iSsed::isy/ali:;uge^ 

: ^ arid -this se€ oi cbdes will fe^/stpre^ :>n ■ :thiB; f acilityv,, P^^^P"^. .:-- ;-v, 

■ - ;potts' btfth :tftQ:^ cf r^ccjrd kefeping,^as ,well;a 

■ V- ';;-- 'and>stahdardi2ati^ , y." . z ' ' • ; ■ j^; '' V •■'^h'-;' " 

V^V Krv -InfcM^ roation Cod fi Facilitv^ (KICF) ■ ^ As \tne'ntioried ore^.^ ^ v 
l £Is ^ to^use a standard iist '^-of wotds, to ipdex; eacb^da^a .def- . . . ,- 
^ . - inlticn. ■ To simplify -the; iMe*ing , scheme , , ^ss^gn^f ,:k'^^in£or- : 

V \ matiori^de-tp eacti^ey'v«,rd :(o^ 

. kev cddes can' be -linked to -each data, element and all the fssoc 

■ ia^ed anformaticjn in .the,^D*ta information Facility . .The actualf ; ^ , 
key w6rd list is stojjed 'in : the Directory Facility v VBes^des. . ^ . ■ 
Supporting- the maj^r fiD/D fux^ctipn of indexing, KICF also pfovides 

V .sappprt/for^the. controI^ a ■ :;. ^ ; : ■ ; •: 

< 5V Directdry Fagxl ity' jbFIV ■ -Since -e^ch of .the la^Dove faci;Lities ,ws^s^ ; • 

representation,ahd: stprage^Pf^^Uch,^ r 

: info?matiPh as hle.vrepC^ '^•^'^^^U^^i^^^---;:^: 

' tory' is needed to link these^cpdes to the.,actiial.name or, desc|i^^^ 
tSL - Whenever possxble, the actual nairtes ;cn . the directory^^^^^^ 
■ used to produce tL necessary DD/Q -repo v , v 

¥hl DF support* 'the major function' of redbrd^keeping. ^s- well /a^: . ,^ . , 
' tiie -co.ntfol- and 'standardi-zati on function. . , v ■■ ■ f . 

' " " . ^■•■.v ^ ■ -, .' 

■ 4 . ir^plementation using .%st:-enr ; ■ ' • - - .' ^ : 



■ ■■ w ri^V^ hasp sfrurture oi the DD/D ; can "be- readily ashfeVed . in 

the S^Ke^25So'DSs'u:;ng!tSe^SSin^ lan^ua^e of : ^^^^^^'^i^l 
Of system 2000. '^ach of the^1Dokes i^i,. figure 1 is vr^^resetvted:^y:^*^-^^^^^ 
r^ortn IrGY: in the data base def i'nitipns .r • Tfie^ zero, level R<J if the. . 
, itig is the root of all subsequertt RGs for; a. given - 

KsS '"S as'SS* 5Ms'Lnilonef before . The lir.t. level l^^vJiZided ^ 
,:,Stomo^S5#T--^He,figt,g^ 

■ o?gcSS'?iSgySI?Se"^^^^ 

■ reav'tp'-hanaS . ovSf 5ata-at th/TT-e-vious- level (le^l« ' three) which 
consists- o?^S_ RGs.; :ea4h-.of which, repgsents one^ of ' the ..ix^areas of 

.- cross.-ref erence available... ,y. ■■■■]:■'■ ^^(K^"^ \ r » / 

■^ ^ - - The'-initial loading:^ dati intd;. thie DD/O can be kccop^lished U 

aat.v-p.rocsssiils pet-Jonr.c.1. can oL t.Un ■ d 1 1 £0 »n t . p.por t» , pecmtm . . ^ 
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■■|i«ite:inipletoejrita^ 
emphasieed auring the development eycle of Jhe^ta^tSL 



:5.vl . y IrapiesHien^tation . . . ■ - 



J?eihg v implemented sit ti^ m ' ■ 

• iiiSP' f ■ ^ corporation, ^Cl>CK «roftd6 liS^^aliSj!c^5r . > ^ ^'t^ 

' 5S&?^' /^2th.ojfr-lind and .reinote Ijatch ope^tions^^re eti^ : ■ v ■ 

. ;ob|ect:i.ye of. the MCDS .iff to dey/^fop.and mlinrt-ah a lohg*r|l|e^ti - 

. .therefore, to standardize^ ooiuinon .eleineni name^ def initicj&v-c^is - ■ * 

. f^,«ng^r«eers , researchers , .and ;aha?.je;ts to find Out. if, tfi^' dati^Hakr^^^^i^^ ■ ''^j 
,^av^xlable: in- 6011% data bases >/^in MCDS^efprb itjMKd - 

^..cowplex computation to a^f rive ■at- derived d^ ■ : ■;: ■ ^ '""^"^ spme , . , . v 

:r-^-:r^eifal^^^^^^ bases are teing developed: using ^ ttte ;DD/r) it C^rl;' - v V ''v 

1^2 '"^f -^hfW ^s^ng-'-the.. System 200 Q, DB^S. are the' En^^Mjii,l^■frta vjMp^^^^ ' - ' 

.compute^ ^112 and the .Life Expectancy of Fadpi-ties ailTf^Td aid ' ' . 

in ^e development ^f^ these , new . data bases, . the Dtj/niis : {:^:^e^ jnaiiaS- - ■ 
, ..»^nt.to«l cfe^rdin^ting^ the develot>menfe of these n^-^ata baafiv^anS l^f^the: -/ ■ 
i^^'^'^^^S^^.^o^ the analysts to; obtain an overview of the avSilaa^le data ' 
--e4en?ents., files,' repQrts.,^^ e^^ V ; ■ ,: / ^ ; ' t^ ■ 

'i 'S- .. . ' ■ . - 5 . 2. _ Implementation at .' j^^^ , • ■ ' , 

' ... ^ "^^^ '"^feifective in ampleirie ri ting the * 

.different than. that of .MGDS DD/D at CERt. Although 'the fact that the Diu^fi 

ls; eei^g used as a tool for managing, designing/ and (Aj'cumentinA the- - 

aevelooment of nf>w f^A+,.^ Hacoc. ic =4-^1.1 Uj. 4nv ^ j ^ • , ^ .. 




, ----f .. — >-iic (Jux-ieiiT. dppiicacions ■ into data 

has.es operating xn a DBMS environment, ugin^ gy^'tem 2000 ; centralizing somi 

',Df the data sources and- f lies iijto- fewer .data ba^es^ is ' a^'secondary ^ • ■. 

. .c^jec.tive. . • ' '.-^ . ..- ..^ . ' ' '^ .^ 



:,. j^ J^^f ^^P^smentatx0^ *t , JPi uses an IBM •370/158 operating -under ' . . 
. VS2-R1,.6. Because the , DBMS S.ya£em 2000 is being used 'in 'botJh- impleiifdhta- , 
^tions, the DD/D stru'cture is ^j^adily l^fansf^rable from one computer - the 
other with only, raino'r chahges --j.^ \, ' , . ■ [ . ^ •. .. ■ 



. . A 'pata Dictionary/Directory; haV ;be&^^^^^ 
^M^nagement Syst^jn called System 2000. l^he advahtages of using a DBMS to 



• manage a DD/U are- many / nexibility of ' th^ data 'stFx|pture and, ease , of up- " 
■ dSS and retrievaie by nonprograitmers are-.the major* 'one^.. Using -the . 
.: ■'^sSlNS-facJfily sjste/2000; over 30 retrieval^ana 20_#date«ands 
I have been. developed for oom/enient access ^^d managey^ent of^the. IJD/D. ,^ , . . 
? BeCauaJ the DD/D is a data base itself fusing the 'DBMS,) ,^a copy of it can , . 
' be sa?ed weekly and the updates are saved after every ^updat-fe transaction. . 
The implementation of the^DD/D at CERL i& concerned wfth a large Military 
cSnsScSoS Data System with many data bases in^botl^'an engineer-ing applx^ 
. ■ cSion Ld a research environmeht; while at\jPL the ^^Pl^«'^"^^^^°'V ^§ w ;., 

data bases in' the finance, accounting, persc^nnel , - feusmoss , and administra- 
ttll Sas.- Regardless of the. installation\nvironment , the DD/D; provides 



^ . »); 

•*the following key berief xts : 



(1) •Btahd^ization of ail data elements data def ini tion^ , , and godes. .^ 

(2) . During the development phases- of new data bases or conversion c/r" ^ 

■ M old'^ bnes , "the OD/D can provide: ^ ■ [ . .' 




.* (^) T<36ls to manage and coordiruitu the 'de\7elopment: cycle. ' ^ ^ 

.''(b) Assistance to the analyst and DBA- ii^ the design. . . 

■ ' (c) Too IH for docLUTientation of ^the data system. 

•<{3) '''^'he^.l^tVoJ^^'be' used as an information system to: ^ 

(a1^^^\void any duplication in efforts to collect f ield^da t^^or ^ 
compute derived data. ^' 

tb\-. Assist- the conversion from common file applications into bBMS 

/ Snvironment. ' ■. 

"( ■ ■ . 

(c)- Study the feasibil ity of .contrali zing of , decen trail zinq data 
in a data system. ' ^ , 



I;ase 
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FIGVRK CAPTIONS' 



Figure. 1- lata base . 5 1: ructure of ACS Data Dictionary/D^ectpry System. 



F^igure 2. Output example of ACS Dat^Dictionary , 

Figure' 3. ^Output example of cross re te^ences pf common dat^ -elements in ' 

, X: sy:fi terns (pro jecti; ) . . . 

' ' ; ^ . ^ ■ ' ' ^' , - ■ ' ' ^ • 

Figure 4< Outp^ut example of cross-reference report' matrix for all*data nw 

elements m a ^lyen .system^ (part of output "of -TAAS ..is shown) . 
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\ Syoteifis Design Considerations 
Fot tuh6 :Uo Army Materiel Command (Al-iC) 
. yoata l^lorrvent Dictionary " 
Dire GtorV- System 



Fernando Puenie 

IJ3 Army M^toriei*Conimand. 
-Aubom^ed LQt:istics^/iana^-^ement 
Systems Af:enoy 



xim^^ly 1967, -t*:e Ar?n^' Kat^^rie«^tprmt^^ a Data 

Element mctionary systom in suppbrvof. the development 
iargs compieix-staiid&rJ logiaLlcs aySteuu . Tho l6^is.tric3 aycuOui 
wa3 - designed to manage A rrriy logistics -at the wholesale level, 
•The AHG Data in.ement,:Dictionai7/l}irectot:/ that evolved has sup- 
ported' system devei^i|>Fient throuf^ its fm:ictional-and system'..' 
analysis phases, design, prorp^^ajniming, dooiuiientation, testing and 
impleiftentation :at ,lix ^m^jor Army logistics commodity commande ; 
located' thro^ugho at the Urdtad States* . - 




Key wordB: Copy library; data directory; Data Slem^nt PictionaiTj' 
{DED)i Cenljral. System Design A^i^^ (C3D^^)-^'-Gomr^odlty Comtaand; . ; ^ 
Stan(4^ :?yst0m (CC33); file ^ide; Key Word In Ccnttexl (KWIG); f 
•lo^istica; m^^ter file, contVol; programraiiig mhemphica; System 
Control ^'Documentation (SYSCAI)); system release management* • 



1^ Introduction 



The inanagemCTt of '^Ifi^^^^T^^s^r^ic^" 
denlaiidin^r task. Iri 1967V- ite U.?. Army, Matter iel .Command (AMC) began uevexopnierTo 01 a 
stXda&l Wlesal^ lof^stics systm completed, be installed at six oommo- 

ditjcoinrnands in the e^stwn fillX oX^me.m^V lo^stics/ system tl-iat has-- 
evolved ard is now operational is k^i0to e^he 'Cor!in<^u-lity Command 3 taai^krd. System (CCSS). 
The system was "developed aid fielded^\y.the Auiomated^Logi^tics Management Systems Agen^J^ . . 
(AI^ISA) located In 3t. Louis,, Mo,V which "is the Central System. Design/ Ag«fey (GSDA) res- ,^ 
ponsihle-for It/^ continued maintenance ajnd. enhancemexit. The cqSS includes processes In the 
functional areasV^T ^'^'^^^ rtanaftQ^T^eot, prftyisioninr., Cataloc^in^,. ^took ContraJ/ IxitirtQa- 
tional Lo^:isties, fiqujipment Mainterulnce, \5upply y:aj\a^;re:Ti-?nt , mid Prociu^^menti and- KroducVdn,- 
It is U5ed to mana/^^* at th- wholer;av? -ieyel, aii inv^<>ry of . approxi^ 

dollar's*. The invent<M*>^ -^t^iat is niana.^^ed^raii^^es from airar^t, 'mssifes, tanlcs ^and electro- . 
rdcs to ammunition and irdivldii^^^ ;-ioldior.\ equipf:irini. Tarou^^^^ the dovelppmont' of the 
CCS3, a Oata lao^ent;, ui^-^tipnat^*;,rD.:^. cer-tn" U5ed. an int-j.^ral tool supvx^rtinf. 

its. odhtrolj doounrtDls^Mon^ 



Lior-iary :tcq\xxr/- 



' In' the ♦eaxvley plaJi* 
fteod for data .plr>^it?.r}i : 
" inte^crat'ed stara^^e a^nj 



Tk J V T de vfif 1 o prno n't rv^.o ■> \n C -'.X '3 0 <Je ii tn , 
tatvi.ar v'i'.:ation wa::i rniorjrni^^ed » partic;.il.arly^ a^:; ^ . * 

nio orv^am.:',a'--ion prin^lp'O;^ that '^rt-^rc: tb .(^^ unod. A aingX,* authb- 



it rolato.d to 



arici 
tha 



1 ()' 



rivaUvo dociuwnt IJor uae as a cdmm-ani cation link between the aystem dealgmra, vjomputer ■ 

syatenis anaiyst, pro^mmers, arKi subject, matter spedialists was also required. ^Out of 

■toeaeybasio: requirel^^^ ■/^O Data aement Wctionary/flirectoiy system began t^^ 

.■ The-.fxrst.versiOT ogBtfie 0?D system was implemented in eai«Jy 196?. Its. primary purpose ■ * 
. was to'- j^oduce an . authoritative: doeiimen^ for use by an functieiial cbirtpute^^^ 

:p«r3onnel who vfere , dftsigiung and proBranmlnF. th^. CCSS. The dictionaTyvConaisted of data 
.|lQJWJht/data field .cfeecrintiona that inclurJed standard riam&&, pro'^ranJiiine inneniordfeB de- ' ' '■ 

finitiona,. automated data proceooin?; charlcteristiog of the datii,* artd the regiaatbrv 
v/r^eronce and authority for th(? -^ntry. Al^o; Included' was, where u^^^^^^^^ • ■ 

' >:°" fr'"!'^^^''^^^^ subcglls within the system which equated' toT ma jor tasks arid sub- ■ 

■tasj^ Wtuchvv/er<3 to be. Jiutomated. within t^ie l-SRistlcs syaiem. The data eleinents that- were' ■■■ 

^^^^ -"'-^ base were, prinarlb: dev».l<,ped. by.-'i c&nitt^e of rtm^tionally - ■ ■ '. . 

•ori^Yitad 3ub:ieot r^Atter Special.! 9ts , with the assistance o5 cbrtputer systems an^ts ' ' .> 

Control .of the project t«3 _ exercised by a Systems Integration Di^aionvl^Gh was 'chai-ged . 

wa th co,or;dimtin^r aiv-l controlling^ tlie total syator^ 'design, ^ j . . . 

^ • .' ■' ■ . ■ . iJiCtioriary uaba .ontent Development aiid Usage ■ ' , . ( / 

■^L^I^K^'*"'*^*?^-"^' °^ ■ ^^^'^ ciat.a„aTitriGS for the dictionary invoivecPa great deil' of " 
^ , \. . , , -• -. -•^-^"3.o..a^j, crx^nv/ea subject inatter specialists. - 

Many ot the basic data entries that war-, develof^jd crossed Wtional area boundaries ani 
Z^'^^^''^ ^^r^ re.ferrod,to by .di ff^. ring 'names oc had . slightly differing pontextu^a 
; definitions, ^'.<i^rn a <iata alepient entry, was Accepted: for input into the DED -data- base'. ^ s 
^aai ftmctional repreauntative;-;. on the coiwiittee were required to sigM of f on the entrv as '/ 
■ be;^nj; corr..at apd reqtxired 1;^ t\w system. All entries ejjtered into the- D£D Wre waiL^ 
^ .a functional • proponent vbo vras Kxven t^ I'eaponaibility for raaintanance after* it was entered 
i.nt;> the. dat^ base. Th& Diffl. that V^s p.poauoed t^came .the ooiramuifcatioV lihfc .between all. 
.the personnel irwolved in the s.Vstem develorment* .Because the eventual, operational Cess' ■ 
MAS .to be instiled at si^f dif teren.fi co-o-.aaiKls in the eastern half ' of Jdie' United States 'it 
. also beca/ne ff: Ver.y important -docoPient 'to the eventual users of the system' as- they Corre- ' 
l3t„, -.-Iftf^ in their. ;li verse file to" that wi-dch w«uld be reqidred.for conversion to the ^ : ' 
stardarcl Gy.gtern rar:t'.n- tile formats, that would be required by^^the opyational system. . 

' ■ ■ ■ ■ ■ ; ' ' ' ■ ■ ^: " ■' - ' ' " 

•rh<i_ (..h.ynical fomfl,t of the printo.i, .Xi.; haa remained fairly constant since ' iia first "V-* 
pu t,,j.i.-,.it I un. I t e.intains an introductory chapter U)a.t explains Uie content of the 'dic- 

._..lona,;y, _ _.;iext is a. Kay -..-ord in Context (Kv/IC) index that eontai-nsvaOl words used in' the 

assxfcnad to t>>^ entrife in the'-' basic' dictionary, Jiqted alphJbetioiiUy by the occur- 
rence of ail ..... words used in all- the names. The.KWIC index "i/usfd as'tF^ ZiS^ 
.research t.ool when trying to. deterndne if a' data, entry has already Len defined, in the data - 
'V^'" ■' fV^P"''*^*''^*"^''' s«q"«n<^«i mnenjonie. index cross-referenced to the in 'the . 

clear r.fl.ne.v thaf -nad i«en <ipv.<lof«,d for the baiic. entries. The last section is- the basic " 
dictionar:/,. :;.>:i:^nicca alphatetioall.y by thf> n^es of ;tli:a^da.U element erttries. '^t^or thfe - 
pui<pose of acwuuxy deax^^yim 'systems.- ar-d -fpr/xwe. as a funetioftal definition 'veSinmZ the 

.Si^quence for .Uas .section 1ms, in our BXiy^i^hce. ..l^een found .to be^the' raost practical \^en ' 
3.ekfn, ,1.,:. d.Luatxor.: for ..tn.r ..j.i3tin, .systems or . for systems that ar/being'Ss^L. 

.r uiw. a.^ .->pr«£,ed^to .c-oi.pi.rl.- -..Wnl. entries intr -'mctie-ial area (groupings such as - 

oupply. ._,.,t.^T,>,.xrv:._ i.^oo I^i.,,nc.-. ^ti-. . sin. .. ,;o nia.y of .tte entries cross func- 

'"^''^ Tf' °a2^3-refen>r, -iru^ related Entries to show hier^ 

ai-chal f>^aUonflh.tp... The a;.vU.ity u..,na.lnt||| the..e Wtionshioo J 'deei^d into the 



y Content '. _' _ . ■ 
;.^n',r.v ,n Mv.. .i;.c-.i,-.,-,r.rv 'X.i.tlun«'a .axiq>M naw.i th^t c,an't« a maximum lonrt' of " ' " 

a;;-'.' f vv^tr - '"''■■- ' '■'?'■ ^ ^ ,'-'.'--""''' '-''■■'•^.■''^1 a-; ^ valj/.i Com,hon liUsirVoss Oriented La«- ■ 

,.,u.i.-.. K'X.r^l.)ypl.^r'ri^■v:::,r^y ••>.-,■ in n;uv. ..!.:• .u:.!j.u-iontation arid prost^arupiin/; standards for " tlu. 
■, '.'"^" .'*'*--4iAJ;iX ••'••.«;' ■ .... 1 <-L_M vrtio-.i docuirientlhf.;.. the aysfcert or wi;thin aysj^ip- 
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. . a/.;itppaa<^^ whict) us^ the COBOL language. Other' req\^red attripites. <^t \\:cm 4^^^ 

length, feT^e , and data field*jiU3ti,fi9aUoni;.^^t^ 
V 'J^i^ data i'ie^^ dat«> the ei¥^ , ; 

'■ ■j^^^^^ Ikst .ohiRiiged, the iderjtity the projxment, -rth© d)^^ 

'i^^^ auTd if the element IpcaSly deiu^ codot^^and itein^ 

itiis'ov;jp^ ' tf>'* register „T>ther ' krK)'vm''ref eren^^^^ to ,.uBbs' af.'^th.e '^Atry' - ■ v . . '.• 

> ■ . xf^SLatTO: to iooal p^^i^^^^^^ refer^nties , h^tghai* lev^^^ reguiStofy ref e^ncjas u^aig^ 
•Jt*|iftt^ (RINVs)v .Report-Con^^^ Symbols (JiCS's) ;ahd f oia^ia 

are avidlable oh auto- 




In the first desi^ of tlfe datg^el^ni^^t dictionary syartenT; all mnemonics assigned to ' . , 
data element entries were liirdt'e4 ^tfJpL maximum of 15, chaTactei: posttiona, >r$lq^Aii^ experi- < • 
ence, this.,vms fouxid to tevunsatisfac^^ create lueaMng-* 

• flul prograj#iLng tnnemopica^ loi/^ names and "^attemptln^ to ^^r»intaiJi a fiie^nblance 

• of' standard abbreviatio^^ within the inn^moai<;.' Jj^'Sl subsequent redesign of the data elenvent - 
dlotion?>ry 5?y.<;f^m • the fljlc^j5,bl.e length of a mnernor^c wa^ in(n'eased to 30 charaet^i: 'jxjsi- . 

; iiona^ £\xn^''^^ or the goBOL iarrg^ InHho cess V the , majdjrnto ' ; 

^ able 'lengw v/aa i^ Six positians are^reserved to icientify v. 

data fielda vrt thin th^^ files 'oX the CC^S. 31x10^ th;9 GCSS ^ ' ^k. 

was to . be ^pr<^ai^ it i^ecogiU^ed t^^^ 

gystem woidd' be the mnainonio prograirindn^ that ■ wo^;^d' be ^«j3« within the appH^ation^ ' 

prograJf© aJ^l^tGid^^a^^ fields -writhiri the GCSS master fil'es* . \' 

"Beoause appldoatipn progr?^ writter^against .'system iQ^stJer filea wii^ be required to uae^ ^ . 

Standard file description^ which wore resident on the ^^tem libraries, a great degree oi) ' 
r discijfiline waa^^i^ on the application programmer as he manipulated data wifein the ^ 
.master- files oi* passed' data to other application queues for use in •other: system processes; - 
'Becau$>» the prOf^wnmi/i|: qgiemonic was to be Embedded within the application prograflas and- ^the 

master- file descriptions, and t au .certain -degree r.oflect .what was ^ing mTOipUl>.t^ , • 

\;;/'the system-, the mnemonic wa^ made the/ major Rey of the <iata element dictionary syg-fJemi / ^ > 

which in turn dictated that all miie:norii03 developed for entry into the data element die- - 
.tionar;/ data le^se mu?t te' 'OJ'iiqfe^.'- ^ \ . , '^i'' 

^ ■■ .1:-.-- - ^ . ' ' • ^ *s , " ■ . ' 

. ' 6» "'^Jl.tiple Retnote user Capabl}.ity - 

. -I'^arly ih^lhe diet ioi1ai:y i^yst'^m, development , a 'decision was .made . to allow other Army^.. ^ 
■ Matei^i^l Commatvl ^ Gyster: d3yif^n ac^tivitioj^ to reip^sfef^r a^? uoors bf.pubiished dictionary * • 

- entries dr, if nt?cQ3sar;', develop and Vjecome^pVoponcnb for -entries that had not been pre- ' • - 
i Viou^ly^ enter' )CU This rcqu±re:!«nt led to the ■..?i^f?lof>ment*'of the. capability to accept inp^t 
fron ciiv(irso aoti^/i ties and re^c^ter tHclr' interest to entries in thS dictionary, or Jacpept' . 
submittal 'of new entries, • Also tifTvelo pod uas ti^o* capabili^ty protect projionoHts of dii*ta 




mode on. jT' monthly' ^.>ar^.i55. Preparatory-input- data edit ci-cloa. ai*e Km on ,an a^ rieqj^ad 
basis. After ujxiatr3,^ t.vo copl'^-^ uiT tlie d4c^i6ru^ry*' are irintod for luic; ly ayst^A opS^tion 
Gonti^ol p<^r{5o.iif)cl,- It ir> al.^o rfipro/iuced- pr/ rd ore film Tor r^^fert-^nce by inhouse an."^. namote 
a c ti V i ty pe rp o rine 1 , T i le Vui c r?5f llr: o o n t. ai i is ^ all ba3 i a 'i i ct i o nary li s^tA n^i a ■ ]d1us a,iJdi t t\m 1 
listin;73 ^.vhiolt inclu;u:: v>:iat:liivpro.-:K5So/;*'3-*jalls ancWx^^'or:'^ aixi after upd^tt^ ^irna^i^^s'for -.aS^ 
data oiitri'^^^ thav W'^r?:^'. a'^Toc'l^^jvl ^Vi th- 'irNjah.;!, ■ ' ' " 



^ 0 . ,.,a.:..or 



:i 1 • 0 ,1 r -J t 'r/^ U<? V-y 1 d j >!ne n t 



- ■waii',d?.yelo(:.-»0'3 t.o^aot 'as a i.llrcotbry for U'ui d^ta thai/T/ati i^^eirv^ stored '^^^ the . y-^"^^ i^as^t^r' 
;. filoa-^u'f ^iio ^0^4 , Vhi'.> rx^io'-"^ '••i— ;^v^^toVn'wli■■■!rl. Tvjlly rioveloprvl v^aii /^aiiu^d'the Syst^ur.- , 

- ■ . ■ ' . ■ , • . . ■. ..- •. .,3 * . . 

■ . ■■ . ■.. ' • . ■ . . - 
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• *V; . ahtrles' i*^ were . to ,\)q in the. GCS5 master . riles could 'be^editod^'ogai^s t. jbhej^^ ba^ 
V^^^! ' • that vrere :bein.f;^-ueed in the CGS3 l!iastai|^v£l^*0^ 

v est^bliBhed a:nd tfiai the aut^mat^-data -pirocessin^^ £%eld dbar<^ptert stied >^ ^ 

:■; ' Wittr' ^,OED entriS; Since iii^^StSGAB ^i^ter file cdntained-^1 -the GCSS .m«^^ter f 
' ''V-:;'';-/:;> ■ / '^^riptions;:, -.^taiijard' .*GOgQL .cp^py^de'scsrlptions ; in . both' COBOL ?. isnd * fiNS GOBOI^ \^Te. .geii6f^%d' . •. ^ ■ 
i/ ^ V> libr%|ies for pt^i^t^ry ^e^'of the application pi^gi^ara^ 

^j^' * 'V:^^ijen ao^^^^^ CG3S raa^ter.tile.-- The 'SYSCA^^ system^T-^ii'eji coupled. to>the DED' dai^^baio ' . . 

, ;.kl:di0 1^^^ gejj^rate tailored file descriptions that oontaiii dfef initiona, for / 

{. ^ 9^ mastei* fija plus the Hructure -pf the ^ 

'""O; wants t^ n^^ ,ae a fi^e guide ];iubliGa^9a,t^ 

v* ;( "CCS^*; T^^ publications are considered 'as. the gin^^le SQUj^cei offic:!^^ d^^ 

■ ''/.tion of the .aohlfeiit structure ^ of the' inaster .files." ' , ' \ . . .^"'- V^^^ 




preyiottaly, th^" CC33 was designed to be installed as a standard wl^lesale.. ■ 
/lofci^^c^' ^^^3^^^ six sites throughout the^'eastcfn United States, Well in advance, of the; 

* — 4.^KS\lij^^ ij^'*.u^ n^o-. >.v^« ^"entual users, had to know the str^icture ^md content of the . 

Diild be^n coinrel^ ting data from, their system filee to . that 
•-fSjiiired fp?r- the gtftndard rirl<? stniotureJi' and data eontei^t^^. The file>-, 

'guide' publip^tlbW produced by the 3Y3CAD system were .the primary documents used for this. , 
pur^se. Ali^O'pJppyided.tfe 3YSGAD system,, fpr use as an automatpii Cile con- ■, 

••verQiori ^cJ,^ -v^ tape?^ that contained ele^Rent -b^^^^ descriptions oi the 

ntoster f lies ;^p$*^u3e in' Aiitomated conversion methodologies.^ r -These .aleo opn-- 

•t^had ch^uT^^ i^icators, 30 tliat the user could W kept inforAed aiy charigep ,that ■ raigiit ) 
.■■l3e Scarring •to* •the mfi;ster files. Also' contained in the S^SpA^'^ayj^tem are do?npixte4 \ • 

.i starting po^itibjis for all data^ fields 'identified in the CCSS master file'^and compute.d ^egr . 
■ ir»nt. lengths^ both 'fixed ^^'id'" variable length'records.;' The do8crit?,tiqns also identify* , 
all data fiords that , argf "uped as. file. keys. .Qperationaliy, length 'and .1c ey position. 1 nforina- 
^ tion .is lalso. uiswi fqM^eping internal CC33 .^oftwar^^ 
• '7" ' • > ^ . ^ ' ' ' ' ■ ' ■ ■ •■■ ' ■ .- ' ' ■ • 

• ■ . ; ^ , ■ . ■ * ■ . ■ ^ ■ ^> ' r. - ■ 

. \ , * ' 7*?* Master File Version Contr^bl i;. ' / 

The CG3S .in fits present coiifi^^ati^ contains. 29 mastok files'. For t^ie most p^t^ ■ 
files t^t''^re«develor>ed'were designed to reIT.ec1^ tjie :data requirefl by the .Vario.ii^s^ func-.^^ 
ticfnal iof^-sti6^^areaJ3, taking; into consideration the conserV^tion-'bf processing time, 
■ xftffeotive 'cSs-^i ^o^; storage de^/ices»\ea3e.of . ^tat.y'nudntenance arid" pro tectip;i x)f. data /integrity ' 
.-^vfiihin 4he syst^. These files in c.ortain nur cqrifigurations may d.tand^alone or .be coupled ,.- 
SH.^ other masteV; files to ran. in a data'^haj^ing aonfi^uraiio/i. The. G.GSS has one prinwd^ "j 
. file that contains common .data that may. bo. used selectively or-.ln com^natio^-by any func-» ' 
^ tipnal process In' ;the C^^S^.. .Vjp. other riles ^rm^ be influenced (iire^tiy^ orriruii 
" this I'ile." The' structvu''^ of those files-'irj« controllad and' d6culnentod;-:^hr^^ 

■' Ih^ DKD systeja.and '3i*3'CA.p' sysi''^. ' oirice^ thr> first pi^ase of system became, c^igeration^ . ^ 

in Ap33il_''19?l .at; the b.sl Anriy .Aviation 3y-eter!s Coimai^^ in St/Lotiis , Mo^ r the ^f03Sr h^ .^^ 
.. Gontiijui^ to changed ..aiyl erihaiicod. a This, of course, ■ has includexi chaii^^/to tJie. rr^^ 
. '. .file3*strUc¥^fii content 'u^ider a . concept of schodulod system i^eie^e. management. In. ^ ' ^ 
support of th^ til^n.s(*i martan'^r^ent conc<"*]i:t,' the 3TS^1\D system is desi|;ned*. t(3 'maintadri»' . coi,\^ 
•trdV^^id contai.n ypovioa-^- rnast-^>r vfil;^ .-^truc-fe.ia^i^ for rei>:ri''-^i^icu-^(»e6t" purposes', 'cui*re^^ ^ 
£il0 structiirea anci^^atiuy>. .file stroicttires as they,,vriil bo in projected releases^ of the ' 
r, ';3y3tscft, . vnth tlj''^ caj;5abil'ity tcr nuina.geyfutui'-?. ,g.le^ Gtriict'U:-^-^ r.-leftseG,..^'startdard file de- ; 

scription^ c'aJi Ix) riaxle ^ayailatl':? to, Uie' applinatlon pro^^rammer- with sufficient lead time so ' 
7 that system .chary.5esma,y be (^odett ard t^i^ted for. winatevf^r ^system relt^astj that the ' changes are 
^■req^Jdrpd.^ . TbAs oapabiiity is v^^ry inportatit V/>f^-'iu3^ the niat^'hitudc arid JDcopo of a future.. 
' s^/tJtems ohar.(r\x^'a^ rovudr--:* tjiat/ woi'k .l>i^*ii^,.o:"j .^\j^..>y;r^>:>'i^i:* eban.rcc^.'aar-iy r-ionthr; i» .fore it is •' ■ 
actU^iy fiold'Ki. . , , ' ,' . , ^ ' ' ■ y">' , 'r " ' 



" Tho AW ■dn^.;: '''^l-7:nefi^*^lrotior.ar:rvvU.r^^n XWlu tv.i:';^? pr^';;_^iIitl':f .Cf.jutainj:; r5ppro^mati3ly^ . 
^000 'lati^, rioli .':i«efi;-;it:lo\.' 'vh.-,;-:'! btv- v^*);.:: i-jf^iii 1 Ti/^d J.o ; J5\;x:ir f.j ^ proces^^^^ 
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fca$«d.>3y^te^ T4to gyetem has continued to <5Vol\^d^ through a 'need fot: commuiiication, sy^teiji 
itAnd^LfJitsjBi ddottmentation, ^^nd controls It is only one answer to omi be done to . 
':■ Bupp0t% to ddntrol autgrnitod. easterns. ^ irvB boneflt^ trbm 63te.\:ii^ 

Oifct^{^ system . is wh^n -:t4>^^i^ta^ J^-tr-Jfte^. been oblleoted'or, i$: , / ; 

^ feeiifj^ coU system developer^ bf/ .jTiaking allbw^ thism 

. pi?^CUoe:^B»re efricientf woH docuinonted aM controlled .bys teas. ^ "^^ . 
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I 



. 1 ■ " ' 



■if _ . 



1 



■■4 lf<7 



A pM'ii i- leneii t ; r).;^.ect a.'Stare MotorVyehicles' Agency 



Jolui RolVe rt'.-s 



' ' l),at.a Sianclards -^and XoniroV^ - Bureau ' : ' ' '/^ 

•' . .Vow York' Strrte ' Ueparrment; of 'MotoV ■Vehi cles . ; ' 

•>.''./• The Nt'W Vorlv ;S t ate ncprf^^tiTienr of; Motor ./ 
"V e.ii i c l e s / a U m i,n i s • t cr r <- '■. o-a o o f . 1 1 1 e m o s t c p m p r e ' 
, h'cMis i vc^^' dat a' ,proce5 s'lng im^taii.at 1 ^ In the . ■ ' '. 
. . .nat i.oh . Tht^ sociaTLy . rtnc^^^?^ . ., 

■ rvl f 'i cafU ciat a i n " its coiTtaut/er • ^ i Ic? a . * 

■ ' . re s o 1 1 r CO d e a f i G i ii g p T.9 1 e c r t o ri a n d , ' m ' a g e ni e n t . 

^ 'Data element^ art? idea t i f i cd , : .d(? f i hed 

' and . tlit^j r rej^re^ cut ati rnis dodnimcnl^tvd an the 
• Department of. Moror V't^lVicle's""^ ^ ' 

recto ry ( liMV/D^- liu s direct ory^iS .the 
cent ral ro fc I'l^nce. 'fcyr ''itlic: age ncy-'-s data resources .; 

/ ■• V 'Tivi s ■ (>ap^* r dt'i^er.i.hes-.''tlie . ■content',, ■; 
^. y r g : 1 n 1 z a t i o t 1 an vl . , m e t-.h 1 .1 dc? . I d g of the..,,. 
• mv/\)\iiy. ■■ ■ ' . ' ' • ■ . ■ ■ ■ 



K e y w o r 'J s ; data e i c n o\ n t ; D a t < 1 . 1- i e in e li t 
r^e s c r i p t i.ou^. da t a c .\ cme n t ' d i recto r y ; , 
;iel"ini t i:(i'^,iTi f'o rma t i on ; }• xp laniKory ; • 
,re.:ot; I- i. Ic^. I n ven t ory ; i, den ri cat i on 
inf o r iti a' t4' e n ; I' l a ru^- a c t , i o n ;^ inventor)-.; _ . ; ' 
vVo r'd ' Ri:' to rr'T^ .:c .■ . . , '.t^y 



[ . .Bncki^ round. 



, ". . ^ Yhc Vow , Y o r V. a r e ! ie,] >./i Vt n;,e nt* o f /-to xd v Vch i c l,e s : adm I n i ? t c rs 
>ttje'.'*^.t at,ii:."s V tdu f'; ie..;;aLKi T !'a T.Ci .^a^^5 . Maj q r ',age;$jc,\^ ,prog r am^ - ' 

. . L 1- ^o.r^vs i n C and conn'ollMnt^ n?oto r-:'V'eh i cl.e ' 

■ ^ . ■ » . \ ■ 1 ■ "' ■■ ■ * ' ■ ^ . ■ 

■ ■> . ■ _ , ont' t'vvs ' ■ . ■ . ; ' .;' • ' " 

; I :>t i^.r : a . d' ^i--t.iiniL tor ■ ,U^^ ^- 



s ;i fx.' ^ >^ :i re ao 



h'd' ,yiMipc a t i on i n". J ri^i ff ^c . 



j n,d.i,v a t iari;; t ra f 1 i <■' ■ v 1.0 J a1. 1 ori*|^n 



Nt'w Vork. (H-tv 



!■ e [•'.•''c f' 6.1" 'fj ri aiu. i 
. )'r d r v:'h i V.It' s ^ 



1 *secyr;i't^' coretLi^je 
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"f: 



iV!) thf OMVA-H'd^ i s , ap|||ndcd 



Roberta 



• , , These -'^p tog t^in,^. rc^qui^rc* Uae, lTe]virtnie^^ 
,to ..>^.i,ptfai^^^^^^ liters ; Aa (overview 

-.o-f the ■d'afiv. maintained ,4^^^ ;ftt ' 

,the ./fi^-st - syrn|)(^;i i|im by' HmswileT ^, antl-\ Hj^'Vt tier /'':;;^CI) . : .of^-'- * ' ■ : 

■ [•\\:\r'^'- -/^ /: '-^-^^i Hf. >he.:'*S;t ates ifiarnr^;«nrVB- rt^cordi^ requi.recl; v. r 
. ; ■ ' : rar. th,^ ijtg.t^ ■and cdnxx.^l:.oi:- 

• ' "motor ve]i;icleii a.jvd.,.;dT Thbs'i? da.t a.;, s t ems , ^19, 

Vp f ^'hi ch ar;e .autom^ated .^^^^^ in p'ar ts .m^i.'ke , 

.up one of; the: .1 argeist' s-e ts. of^a t:.a t.i le.s " in the nati on . , 
.. . V . ,'*'ii^y perform' thevprim^ry production,' fiuiction^ , . > . ■, 
, . Vf tve-vehue co;I.,lection • vehi c l e/dr i ver " ideh t4:f i^a t ion 
",'.^and- control , vand jniotoT vehicle code:, administrat/ron^ 
oj the individual St ate s ■. Tftei^e functions requd^re' .t-]ve\ 
. ■ ■ rett**ntiort of mo toris t data and, the interchange- of . . ■ . 
.';that 4ata' between Vitate agt;!ncies , tndl vi:dua1.' s tiftl^^^ 
* ./ and other, u^^^^^ of, the s^>^s'tem ■ 
• ' ./ have been/tapp*fd> by , law 'enfoiifcem^n,t> by. ;v*Qmme.rdx > v 
\- - . users and ;by ^ipme 'f ede ral:'. sys t&iTi>? i As much; as\, : ; 
70' pe rcent 'of; 1;^ oiiforcemcn^t^'d'a'ta" ;tr:af vii^-; . 
; ; drivsif/yehicle related, CginiTie v^i<U^-\M ' v 

; int; Jrancei,...ciVdr^ 
. / CO Irlet-ti on, inters Thp ^FcddVat^^sys te^ . . • * 

,. • ^law en'forcem^ht a:hd traffic 5? afe'tyr'V;; ^ ; ^ ^ % 

Federal , New ..Vork .S t ate .•iwid , Iqcal ,lat^ en farcctncvrit i^^enc ie>. 



are ' di rect ly - connected to^.the Dep<3 rtmen rV a cdmputer ■ sv^teibt,. .. Mos t • 4f .^"> 

" " f;df^^rhO^' Dci^^r^' ' ' ^' ' 



New.'Vorl<. State' County CI (^ t^3l>->i|gt as Ag^enti^. f;d^^rhO^ Dci"^^^^^ ■ /■ ' 

of. ^fotQr Vehi cles -'iiJR a->^ ta"tn:t6f^;''fee;|pe^ '^■■'^^^^y . ' 

vehrcle i^ssuing of fVces ar$ ; ess,g%i ai 1 inks ,' in the . IVepdrtnieh t ' s 

. TUe;" nvoir^t o'tf the tepattme^nt 's compute r .system is. t^p ; 
I BM . :>60/ 6/5 central pt^^c'^^l^fiUg : uhi i n. tandem Sfrd ' 

pr.o.yrdi.ng .mul t,i - process, ing-'capafyi ty„^ Over--675'"teri)tin5l^^ . 
( 5,^/:^ buf fe re.d hard ■ c%:>y. ' and. 3 SO^ di ^y.) . en t er : ^vd 

" ^' t a 'f r'offi ' ' ' 

n qui .r5fi'> c a ]) afj i li , ty. ■ > o i; an a d J r it.i o r 1 a 1 -l 0 ( * . v i d a 0 ci i sif), j 3 y s 



rej.rLev'o dat a ,d" r'offi the^-s^ys temr Addi.tional , di^'ec^t ^ ooipnitt?^ 



f .0' ' . c o m'p u t e r . . t c t- 1* a c: e s ' ■ ' K'.:ii;>t. h . I n w e.n f 0 . r ■ c:: 0. ra ( ^ n t--- a g o.i ) c i, e s , p i^oa^' i 



\ .Ti ;■ ;^ rt.:.:^ in p a rt^n th^/s f.: y 0 reV t'.- iitcraturo rf.^1\\r';':i 00;.. at The, " •■ •.: 
'^cnvi -tlfc ' '[> ;ipe r ; . ^y "' . :. y . / ,^ ^ - ^ , ' 



% 



■ -2 ;. A now! q dge me n t ^ 



-■/-yi-^'. : The con ten. t" and ^^^^^^ tools 'for the Department 

v'"y:'H^::Mb.w^^^ ; (DMVADE^D). are: l>3i?od. '' 

''--^^9^ Jria.t^rial-- 4 by' " th'e>^\NST S fates * Mociei - Motori-st ,-• ' > 

' *\|i,aia:%^^ te'Ctory' ConVmi tte/ :(.D- 20 /iy v.'; Sfiecif ic^^ : ■'■ 

'£^,.^:''%igLt^T}^^^ the,, ^>-20';i I'Gbifnjni-^ sV^^t,a; 'cGli^'G ji^ '■■ 



3 . n^t a ,Rei50urce3;« 

fe^i:i7?Sfj^Hii; coitipirtex Inas^ter ^record ^irst 

'^"•^^t^^u5^trl|at^0M the^e "f i r<is.;. and " de ^ , ; 

f t h e i^r c p r t en 1 




NBW %^l^K STATE DEPARTMENT OF M , 
•I ^ "number ■ ' NUMliER pF- 



.LICENSE P( tE^: AciVnnistr.itive .md . 

*KE(;iSTRATi>:)N;^ PlATE INDEX 
■Plitir^tiivcrtor;,- hrformarijin ^ 

■yiN TrrLB' Motor Vcl))c^Ios ' / 
(. 1 1 (' rsti-i p a i k1 '1 - 1 c n I n K i fin a t: it mi : 

',AC(:inENM" RECORJ>5i FiUB 

. ' ■ ■ ■ ^iAr 



12.37 



R ECl i*t/\tE 
■ REC: 



f . ■ 

.'..■■52 



^ : ' V..-. 



■L 't ^ 
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Robert's 
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V ' ; ■ the Di.visi.oii b;l: 1):^ a; Admrini s t ra ti on" vv:<t?^- oTgarti ;e.d 
■ in- F971 to .coorUinato the nianago'nioi^i: afui pro toe t ibn 
nep.at't.iTi^^nt ''ii : 3^1 1 a ' 're s ou rces* Th.e .iiata S tanijard^ and '. 



n,nta.in - a , 
ference 



■'.DiviM'W^^ in 11>?4 ;to -4eye lop a 

^ Dc^partment^^^ Motpr Vehi cle? Dirt a -fii cmont • Di; 
liils •d:ir^t.6r>v; IX^ to be. a xentr 

^oJIemeat::^ i^jrd:^^^^^^ t}i«:?i>\i Jipiiit y. f 1 ■'and': 

ro-p reason tat J on ■ Tho Ji reutdfy lifdsS' clatK 9 ifcment^-.1t:p : - 

. ■ IjMvi^^^^^^ . i 11 requi re .^'hj^rji^cV* to exi s t i ng .J/j fofMat i on" 
■"^ fi'tiviOtyrQs hut i^t wi LXf b^8^^ui<^^*^ o s^^andrf K ■■. 

clesc.ri]>t-'j on .ro f thi'^;,Xj-p^'- af-'i&f a'-eieme^t^ 
.V ;. xlex e lopjt)vl by Bontrnip 'and ,Sw;.mi>. Vi J V^t3a>t {i., :* 




>0;i^n;e^> Mahrtggmiint";. ; (■■2); 



• the i T 



c' . o-T/.,S:ja rp-:rma.t i.\o^; 



iv a V. 



.1* r 



n ■ .. ^'a t a* le ni^^ n t s, 
or^^iiR^i ::at;ror]L f ormat • 1 1. i$ a 

^iTti>h.T tor i li'g* ua^l con t fol 1 i-nt^ . 



rnt'vgrafi nj^' -aTid ct^ r^tral i, i ng' .the; 



Hi 



(icsnt eji t 



rhr dej; i ru 1 1 GOV o f .a^. dar a ^lejiie.i^t <9-ntAai'ne^d 'in^^ t^^ glossary 
. ' '-.thiit papoT ;basud .upoii^ n^atctij ttl/vprp^ ' ■ 

■ ■ th>:* ^A^'^ ^ IVata t ^r*da rd^i^a c a .Gn;Grl.t'f^ C roup [s , ( lv3La.l-.) . 

. pynr>o>ed.:-g!ai.dc*. f o i^.. do\'e iop i-ftg . dat rdprq? en t a r i on s .tanclafd.s.,,; . ' 
; ; ' ^'3): Idu* : dvit ;^ c le^ne'nt , .1^ , the fuiuiaineptalV bipd dl hJock ^ . 
^ :-. - ' f roni whi. ch- "Ml O^rn^cif i ori > tructure^^ arei^nadc.^, -'-^ ' ■ 

Iiu^ t'a;-e reineht' egif^) ^-.ts /of a gencrat parr wTi^ rli de^> i ^natc 



of 



••the i a t"v>;ri:ui^r i-ot\ rc'lui/Ovi^ and* a^ spc^-c t f i.*-:' paT't called ^tjie^ 
' .vtvr:!, ■ aIi i vh >ar^p I if/rsi-^'M /i^^ d-o.r exainpl-Cv. . 

*a.h/'' ."^!V- ra I ^pa r>. '''^^Vo'h^yr^^^ri ,di)fl^^. . s^^^^'■ra I data - i tennis 
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' TH« three categories of thfOTmation : 

Adejatificationr ^iefi^'^it^^^ representatiprt;. 
■ ■ o-/ -j-"^ ■: . ■ .x 

.r i iJcjtt i/i x?ati on i n f o rm a t i p n f u r n i ilh es ; t he . dat a e l erne hi 
wi th Unique 1 ibe I? -apd 'Xinlcs the e leinent to recqrds , f i le^s ' 
• and ^transiictibns . >T^^ fi catioV inforination category • 

♦contains vlt^^^ pMV/pSp data elements ' : 

^ Definition inforTnat ipn exjjfelnsi tbe content 
sautce and use of the data eiejii^nt . 

. • ; . Repreisentation irif^ de^crib'es ithaiB»Ie4^h ^ 

;V ty.pe -arid format"' of the data i tern of* speci. f i c parr of - J ' 

'^\/tfcfe^^ii'^^ • 

• V * ,The second illustration lists the three information cate 
gorios cmd :the items contai ned; in each category , A full 
e^xpHnation of each category item is contained in the 
glossary of thijs papCr^ : ^'^ ^ .. . ' 



■ p 



■4 



NEW YORK STATE DEPARTMENf OF MOTOIl VEHICLES 
DATA ELEMENT DJRECrrORY (l)MV/DEi;>) / ■ ' 
. . INFORMATION CATEGORIES 



Abbrevijfinvn . ^ 

DMVCpd^e ' 

Files (Including Rc^cofdsj 

Name-Jn-C!oiir.t*\t . - 
NHT^^ A Reference : 
SignatuVe 

■ Sys^tt^rns • 
T'ratTiy<,cct)rds Rcfcruru c 



. DEFfNITiON .• 

■\ AdditionaiCcHnments ' 
. '• vv lii^ut Source / , '* 

>rechnical Definition 
3*'pc of T)at:i Eieincnr 



T>,ira hern EK;scti'pttoii •> . 
F<*rnVa p pr"^ t a t ioi^ 
\m Rc p r cf! c n r a 1 1 o J 1 
Repre5C'nf,.\cion 




•■5.;' Organization-, 
The■,I>^^VyG-£ of five. sections:. 

Explanatory TQXt; :T 
Dat:a: £:letTi6nt "-DesGri^^ 
Piles Inventory ' ' ' 

Tr'ai«.sac:tiorts , InA>entory ' ^ V 
Word-" Hefprcnce 



{,0 



5.1 . Expl^ina.tory Tei 



/,Tht3 E^xpla.r;atory Text, for the DMy/DED' is '^Pve loped from ■ 
.-^the directbry. project wdr>^, plan .and design sp ' 

■ tot the four-.o^her, sections . This Section describes^ the 
or<?ani v:a.tion; purpose and' main t^ncince ^of th'?^ direc€e>ry. Aliy 
■terms u"yed.,i,n^ the DMy/tiliiD are^■d^f ihed in the . Explanatory ■ 

■ Text , .". ^ ' ^ ^' .' ■ - --.v^*"";-. --s 



" ■ ■ ,5.2'. Data- lU^mcnt Descriptions- '.\ ,■- •• 

■ " . ,..'rhi^5 section con'tains a complp^e description for each. 
V /..computer processed 5ata element' ifr the Department o* Motor; 
■ ■."'^ehiciesv Ail infprmation cate^ries and their ii^mis are' 
- .;. V,.:d6^^^ The third' illustraytion,, outlines : the' fo^^^^ ; 

' for a Dvita KLemenT:"^Descripti:<3n . - -4^^^ .are 
a-rrahcT^d- In . alrihabetlcal'/order by signature. ^ 



* NEW YORK STATE DEPARTWEftT; OF MOTOR V^HI^IES; 
DATA EUiMfeNT BJRtijTORY (bMV/DEDf 
. DATAfclEMmTpEJ^CRIPTrOW \' 



stf 'i;^ATURf: AND \im code: 

NAME IN.-CON'JtXT.' 
ABBREVIATION; ^ . 
ThCflNlCALfJfc'FlWlTlON 



INPUT SOURCE; 
SYNONYMS . ' 



'^Datte nT Birth:' oa Ucen se ^rtificaie Ftm)i- 

The diiy ot' one^ birth ex pr^ss^U as monih. 

Applicant foj a DriverX Ucense attd/^f--^::-?: 
' ' R^|*s-t ra t ion Ce r t iftCa re ■ _. . ■ . . . _ ' 
Weniificarmn and^ontrol . . - r * 



Bitthciaiyv Day of birth.. 



i f|(\tn;^^ FIEFS- 

j. TRA!s'SAC':rld:N.^-. ■ 

% SY.STIMS: . 
I -COMPONFNTS 
i SPHmi t DP USE 



Title 4 Activny -Ow nership ynilers) ^ 
-This element u> tisedin uHXii:en5? au<l 
Re^stnuion Transactions. ■ ■ : 



License, Re'gisiratinn, T|tle-^: 



T5l 1^ Year: F^2l^ Nionfh,^53.BPay-. 



^21^ Month, 1 5. 



; ajRAFFir IU:C Cn<nsiu^l ERFN(:'F: 

'^M^MIfSA KFFF10:N;(HF ' / ; 

RtVRi^F.VlATlONS; 




Thiieleijient used-JS palft ot an^»a:css key 

■ .- ' ■ ■ i" ■ • . - . ^ 
to Hie Ffccnse ;u\d t Ugi^Ucitio n lue^;. . . ^ 

Tlus element IS inoUide<j^s 4ml the 

Matx>risi IdchuFiCali'jf! Nuuib^! t'u llit> : 

■ ■ - ^> ~ ■ ' ' ' . ; . ' v 



OOOH 



3.O.OOH l>tte:(*{'Uitili 





► /* 'i 






1 1 NlTlll 


■ e-^. ■ " 

V..; • 


■ f-' - r " 










• /. MM - , - ^ 






* 




• :nuh) rUMytr.^ruin 



























rHteMM ° A r A rtJ M-i^^"^< ^^v^'^'A^"^' 

P\<'-KVI> ^ V MM sl.)P SAMi VAIDI.? 

M'MI RK MM.IMXVV .S-\M1 VAl UVS 
NOsKW ■ * ASlNPin 



f • ■ ■ ■ . ■ ■ ■ . 
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Files 



■S\"h "^.Files' Ihventorv 



the . Files. 1 n^sri to.ry ' as $ del ^ t e:s- 'dat- a e ?emen t^.., wi'th th^ 

Thie^ JhfetfoT'-^^^^^ fi'lcs. are urrangeii ..in ^alpK^^betical-: ordeiv^^ 
b>^: fiile .h^jnev fonnat ixit-^^ t^ylc^ i$\ showTV 

,T)v^ - da ie Iemj^nt;>. • in* e ack recb rcj . are 
signature \an.drec6 . ^ 



ident t f i^d by DMV ;cddeV 



DATA HILMKNT PJ RECTOR V iDMV/DEm, : 



fire. 

U.! 'fi . 

■ ^^<>^^ ■ 
It) W. 



Vlot<>n:,i Meat Nuinlvt 

r <..ynsc ^^^.iK•^ 

I Kvnse {■!4>v,i&-r. spirit Tun , 

0 Color , - 
- t)jto f i<.v,'n/>L I- s;pu"L <-- ■ ■ • , 



" KRQM 


m 












■ l\ 


■■ J"? 




. "■ :l 














K> 



Mh/ii'.a i'.irft:ifl i-aiiif^ or ifil**!, i- cn< 



U 



1 1 

1> 
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: ^yi^ ^.t^'i id n-ajrte V refer?n;?:e, code a^nd 

-V ? tyW.:/ ^Eadv^ ^Ye l isted in 

■ >a ll>H aVe t i c^; . brde r d : Men t x £i M DMV co4e an 4 
; ; ign at Ure ^^ ft) r . ■tbe t r arts a cti ons I nveiit o r)^: is. : 



.V-' 




..^-..,.-.'Vg..-___^.,^ 

^ :/ : TRANSACTIONS i>fVEb^t 




Transaction Cude; 

: ■ ifeic. ■ 

.*' fX)'fvB 
'OIHB ' • . 

o\()C: . ^ 
Oiir " 
. 01 sc 

■ ' ■■ OfV>B 



ORt 

Key Punch Entry. 
SfGNATURE 



' •■Atktress- Ci'ry-TtwTvS'tute * 

A4tirt;ss/Sifcei" ^ . 

AcIdrcJvs. ZIP Code -^^'^ 

fejlcK NuiiaKn, Uoensc File 

Cl;v>s, Uc-erise 
[ County Code 

Date Uoeav? t*^pjteJi 

I>^te License rroS>utioriJry JJi 

bate Biftiv' 

Motvsriv^-iUcnlinL-auun :NuinbtT 
^^:\fcTofi!;t IOonri1ic:>.rip5vXuinbf f Tie Hro^ikcr' 

■■ Sex ■ ■ , . 



'gins 




. • .. I. ■ • ' 



r- 
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•.■^■z . ^->>v'- . ■ Vvv/ ... . ^; 

^ V'.-^- : . «." , •■.p^^^ ldenfi fie,j> th^ : use of al 1 ,^».*Dr<ls (s.ig'jrai4ure5 , 

; >>\. n:aiS€^ in- con • ^bbnrpvi^r ;jLqn>i.,::. synohyjus : 'and components in- 

each* word! • 

1. : .f)^^\^ code ';ind,. si eioinent, wjiere . the ■. ^ 

word . -a ppe^ a r^ffS- ■ ' • " 

A. . ■ ... 

. • " ^n^^-^f^ *^ irf- the daf a. eiefeent v'; , , . ^ " 

V • : • (<?'.. s ignatures ^ synjanv^n:,- ubhr.e:vi at iony Vt c ,.) .. ' ' 

■ Words yaro.M i-s ted. ^iphabot ic Some vvords. .ar^^", uj^ed -, . 

. :^ln':^oveTa! d^a el'^ment^ .the:>e; words have: rntatipl^^ lis ti ngs 
.:. hh the; Wcvrd. The s i^Kth . i^i tus t rgit i on indicatos .the 

; .■■ Word. Re.f€?renc.e format J ■ ; ■ , . ^ ■ .. , 



" iucl 



12;H. . Typeoi Fuel 
M5?ll: Month : 



Natii^'^lnTriintcNf ^06"^^ • Name. licen&t'O 
.0^^*^B ■ Name, fjcensee 
\mC .Vehietc I^ont- 



1 ■ - • 




The 



ia t\ti. ..-c:crt le ct i on too Is .f o 



l).at-M KoyjUjcticii.; Tools:-, 
o r X h e ■ '.are 



\-" re e c r:c?Wi 'd eii t i f i i: a t i' on ■ "ri n J ,d-a f ;t !i i t i. o n j r t \ 



tl'o riiiat J on 
' i, 1 e ^.rcp resCFit a t ion I afo rma t i on , 



Dat a )■ rc^>^ient- :KcpTOv^eTU;U' ion \ o.rm 



M.^ed to record 



■ ■ 4i np u t: a.t) J . o Li t]; u r e f) re c n t :i t i o i n i o rrp'a t i on . ' . ^ 

■ • ... ihf s.o.Vi^ajt h and. e 1 ^ihth i il lu5 t fat 4 oas . -^ar/J" . cond.onsed . vc rs ions 
■. of ■■.th.eW , forn>s . " ■ .. . : ' ... " ' - 
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■ I.-; ^ : ■ r ■ m ' ,, ■ 

NEW^XQ^ STATE DF^AR™ENT^0 MOTdR VEHlCLbS , ^ 
^; DATAEL£Mf>iTD^^ . ' 

' ' ' * • DAI A ELEMENT DEFJNtTlON FORM * 

> * ' ^ 

I. Signitare , , ^arw>lffjf otitext ' .* 

9, TjansactjoKs 10 Systerps ; ^ ^,7 — > 

- jl/Tvpeot Data EMtnent " ' > ^ ^ ^ — 



OBasic O 



1 T "lyfe^^t K^pi^seritahonT 



Q Qj^yur(Prim^ O Qutpttt (CRT/PnntL 



■ QCodc- ti^umeric Value-: 



IS. fhatacifirs Ate: . ^ 

IP'Alphabetic / DA}rffnt>m^S_ 



14. Length: ^ qF<>sUiou$ OByteF 



17 Special EDP Use ' ia^Adtfatwtiig^ Coromdnts 
21. pMV CQdc \ ^ r. ' ^ " 



. Seventh HtusiraUon 



4 




NEW YORK STATE DBPA^MENT 01' MOTOR VhHKM S. 
DATAJ^LENy^NT^^PRHSENTATfo^ . ' 



12 Level of Rcpres entaiion. Q tnyui > DFite .DG»t^piii (CRT) 

. / V ~ ■ ^ ' DOuiput (Print) □OiirpifMCRT/F^ni) : 

\ ^ Tyi^ Representation: ONaine D AbKrevunion ^pCodiP' , 

• QNiimcric Value . . ■ ■ . ' . ■ - 



14- :Unkth: OPositiojtis . OBytes . ■ 

■ i5. Charactcfs Arc Q Alphabetic /■ DAI^Uamimenc . . ' ; 
'. .' " ; .QNufTicric.(Si»ui OYc^ DNo) OBijiury^ 



O'Hexadeciinal QP^cked Decjinar 



- (Sign. CjVes QNo) 



16. Da t a 1 1 e'm Dos c ri p t i otS 
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vi't.eins .printei^l on '^orh ^idesv.p.f the ^forrfiv M'hi^;Jiata . fflement: 
^^^^l^e^^ :;F?orm, is; . onu-tlilHui'^the ..dept^ oT the . definiitioiv^^ 

■^^^ :f^^^^';i^i^^^^^ 'f^'^^i:^-^^ th't?;^' :fpTm^^ UcttcT si ze "page >^ ^ 

'-■'■^'i^'-rS i ■,: th e p r^duct voiv o f 't]ie .' DnV/lM^^ 'these fo rm^. aPre .-"^ 

;V /o'ro;dcita element description : info riitAtron : 

■ .r>\fter^^^ i^.i'r^ub li^hed^,, the/^ £^ u^ed to ^ 

* . .■;amen.d ■p^r■t>5e•Iir...de^cripti otis and ob-t ain anforwa't i bn atj^ut ■ " ■ 



'>(b r - i^b f a i n iaanagtMiit^;]it ' aj)proVa 1 - 

I u)' & Research . 1 Vfe-ra tvir:; ■ ■ " " '^^ 
■ Aci^Uf . and tt*un proj^e c t $ T af f 



[ e.i 



i;.. ';T his .-iiie'tliodoi ogTv:- a these, ste'ps and 'conqent rates 

on-^ ta:sks esr^erVt j-al to . [)roduc^jiv; rite nM\' /lilH) . - ■ 



nd^t -e. r in i n i -n g w h a t s h/^^ ti 'll^" . a |*).p e :x x' - ■: 



a >;r rj^ i cT^,sd/>c i ri: I i,n;,tho ^devc^ lopirifjnr o(- rhe\ d«a Memen4:'' / 

wi.I l Avcri^^^^^ t](ie:'xli rectory" 



' ft} 



Q;ni.^i:(j!t "or i n;poVt;anr i t-m^; klII di niiSi'sh 'the c^i-^^ectory' s 
^^•^efuiiui'ss:.;" Content do t o nn uKif ,i bij^.,^^ ;trOTn-ari " ^. 

iai.ysi s oi'- the- ne.C'd:> ; of ' d'a-xiij,s^rirfc 'pjf" f'^^^^ lohads,,, ; * ' ' 

Wi-jtivA',- ':-xto rnal . and - 'i ntc i/ui if:;X;r:> s '^■Th i'H an alys H , sho.u Id 
l\e^ saj^ploiiionic^ri hfy .a.' rovi vi-.- f.) f ■ o x i. s t i ' t a -c? l eme'a.t di rc):tr^ri 
and: ava i*i.a^^ ' " ' ^ \ ^ . ^ ^ • • ■ 



ERIC 



■ ' /■ ■A :"^: Tfea Ln'^;ii^^n'o'Ki.ng T-esbiui^^^ ; The .a'aU- e,leracn-r » ; ■ . ^ 

r-^^. .„„ 1 ,>i-r.tian.-» aria ."ii -iinop . h aW . ' t O D.G = : " 




■ - "r 



^ : ■ wort^:p l an ^i^.^^tt.fit . df^iu. r, f o rms and, out (^wt -,:#P|c.i U «^at.i obs. 
V and -users :,.wYt^' the;xl^ rt^^^ v:^V . ' - ' ■ " : — ^ .■ 

■■ - ■-. ^^..■".■■•■■^ -^v: ■■■■:> -■*-■ r',/:'^-,;'.- 

^ . o , - .. .. 4 

- ^ tj ■ . . ' ' • rt. . -9' -'' . . . T t . - . • .■ . • ... ^ . ■ 

« . L- • ' ■ ■> Pran.s ao^Voft:.; - 1 n.#ef)U">'Ov» "= j" ■ '■ '< : '' '-' 

■ ll^.v:rd;:^ ,;vr d^^ti. npr^^p^i^f.^^p. the., U-1<;.. . Ur>n^ 



-1 



*g;'^'?^ » .-^®Po rts/^: 3^ trans -■ 

;r att io^^, ,5houW :be;cQUe^^ These items Will ' supply :da«a 
■ •■ ahouJ, identi ficaiioa and .derinit ion information . ■ \ 




7'. 7. Dat.d 'Element Descriptions 



■.■^\<*<'_hfter. the Pi les and Transactions Inventories are 
completed , all i nf o rmat i on f f om th es e invent oir i es ■ s h ouid 
be transferred ; to the '^ata: collectign forms fir "the da-ta 
elements ^ , step i« acqomplished , thfc data 

GOllectvon^^ should be-, reviewed to determine What ' 
^dda tiona-l inf orffiation bu.&t be eol letted v- VA-'w plan 

■ shoui;d be devei^o^ for' gathering this data . Inforinat ion 
maly have / to be obtained' from sources outs-ide of the afiencv 
i^"^;;' Rt^cords Reference: data was obtained :f rort ^ ' 

the^New York State Traffic Records R^^^^ - ■ . 

.'The Data laertient Descriptions can be prepared^^ for 
clearance when the additional infotmaticSn has been 
collected. Th<5 preparat ion of descriptions from the -data ' 
, coiieccion tools is a task requiring accuracy and control.. 

' - The Data Element Descriptions provide . the words (sign- 
natures. . names -.in- context eifc .) for the Word, Reference 

scction^ and tlh? Data Element Descriptions • 
snouldxbc completed simultarteaus ly . ' 



7. a 



Clea'nance 



and Pub l i ca r i on 



Tho data element .directory, should' be vclear-ed. 



will use the publicat i'on .^^'suff Ic^ t i nie''should 



alioted for; a thorougV'f^d^vxew^ Ail significant 
.should h^e- cons 1 de red bTrftJre publicatioh.' 



■■J 

by- tbfe 

be -^v 



comment s 



y Af ter clearance , ^ tho publlcat ion and 
ULri^ct pry should be the responsibility of' 
"base administrator.. • ' 



mai ntenance pf the 
the i^gency ' s Tdata 



5 )■> d 
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i ■ ^ *th^ will be used to standaraize data in the 

OepVtwetvi of Motor. Vehicles . 'A goal of this, standardi- 
zation witi^ be to promote data interchange ^mong organi- 

:£a.ttphs invdlyed^i safety. , 

■ '/r' Other, state tnotor yeHicies agenci-es are encouraged 
tift obt^in";||Fu'rther information about the DMV/DED., 




. > ' • 9 : " Ref<!!.rences 

-'C'^ E. 'E"ms.wiler^,Jr . and.C 
-^'Xhe States ' Model Motorist 
o^mericin"Nation:al Standards 



P. Heitzle^ri'.Or . , 
^Data 'Base Project 
institute (ANSI) 

in Information 

a 



6^-^^0'* Nfanafcement of Data Elements 
-Prod&ssli^ng. ' [Proceedings ot a Symposium 
. sponsOTf^d hy the American National Standards 
Miistitute^ Committee. X3L8 ahd the N^atipnal Bureau 
' of StandardsKv U. S. Depart of Commerce, 

■ Nat ional Techni-cal Information. Service , CBM 

- ,74-10700 / .April - .-^'. ^ ' 

2 AmeHcan National 'Standards Institute (ANSI) , 

: ' C^imnittee X3L:81, "Culde ,for the Development, . 

: J-inplemehtation and ,Ma.intenance\of Standards^ 

■ for th6 Representation of Computer Processed 
= D;ita Elements'', Pn5pO5ed Tech0ical.:Repo« 

X3L&/i8.6v 73-Q8rQl (Thif^ appeared 
-^X'- as Appendix B in the Mcihag^ment of Data 
. 'Elements In Inf ormati op ; P1rocessing> ) , 

T "chq/f les J"^'' Bo^^ 

\ta Resources "Management" Data Managements 

Febkiary 19'^.-; ' 




■ Addji tidnal Comments 




-''-^l'^- ■ ■ '^-'y'" -v;- •'-■y-:': '-^'-'^Ak 

tndica^s tH^..^hM:j:ehed fotm of jthe^ ^^^^^ 
- ; 0 leme nr.:;s Igi^.a t tire ^ 'us.edvivf;^^^'^ X ' • 

Xho. delirution' category it^m. xj^i'ii:x(:^/''''--'k-l': 
desc^ibc^6:^hfo^mat^an about -the: data element 
not . ^:0)f$irGd .in :other 1 

I tems .. ■ :•. '.^ ■ * , :;,..y',;^..:^-r : ■ * .y..,o, 

, , . A^^t:a jelement that conveys a; singui 

^C''y - ^i^ject |(e;g. ''color of eyes" connotes . 

Comilfcsite [lata Element' A 4ataJelement that conveyT informatioh 
/ ^ ; - , : ; -w>^ereby m f acts>^an be derived/ 

■ ' The paitsTfhat nflpike up ^he c6mp6sit^^ * 

data eljement are ref^rre^ to as dbmponeht ^ 
^ ^^^^.^^'^^^Ple given , this Compon^tS^ of the 
data eleme^^t* "Dat^ : of Birt^h^v :<^f e : - 



1 . 



■ -A-" 



. Data file (Tie lit 



7 



Data f:IejTiorit Dofiriition 
I' or hi r 



Dat a fi I erne n,i lie s 
erriptions 



Ye^r of Birth 

Mo|ith-- of Birth" \ ' • v 

of^Month of Birth ^ u : 

Conipdi](entG are basic data elements in the DMV/DED. 

^ ""^ 0^ "leaning used to identify the 
fieldTi.n a record. The data element is the 
fundamental building block from which 
information structures (retorts , files/ - 
daita bases) -^re derived. Th'e data elen^t 
consis ts of two parts : ^ , - 

^T^ — ^g^^?T7rtTart"which" d'esi^gri^tes tK^ 
information required. . ' \ 

2. The, data item which .supplies the 

information' required. " ^ . 

The basic data>^ol lection tool fof the • 
dat'a elernent directory. ' 

■ ., . y'- ■ ■■ ^- ^ '■'--•-i^ ■■■ ■ 

The d.'! ele'ment director- -rtion 
, ''^^ •■' '^K ^"inp lo to J (lent ] I . . at llJn ^ 

! i/u ign and representation information ., 
about >iridividual data elements . * • 
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'^DaVa EleyneTit Directory 



Data Element 
Fcfmr 



Representat ioT> 



Data" I tern Description 



Definition , Information 



DMV Code 



UMV/DED 



\ 



Bxplanatory Text 



Files 



^iles Inventory 



The central" "^ata rcfa^rence that - 
identifies , apd defines an^ agency's 
d^ita elements and documents theity .^ 
represeu)tations . The directory 111 nks . , 
elements, to the agency *s information 
s'tructures (records, files, data'ba*;e). 

The data, collection tqol us.ed to record ^ 
rcpresentatioi) information v ThiSv . . 

form is 'derl-ved' f roni the 'Data Element^ v 
Oef ipi^tion Form . ; ; , 

The representationi category. A tern tftat , 
describes \and ilius t^rates tha >alues or;^ , 
representatioits af the data element, - 

The information categary that V . 
describes "^the cbntehty puYpo'ae, source and 
use of. the data eleirtent. 

The identif ication category -item us^ed . 
to record the Department of Met or ; 
Vehicles code assigned to the data . 
element for ease in manipulating/ . 
■ data,. ..■:.■■J^ ■. • ' ^ ■ - 

The abbreviatec^ title of the New York 
State Department of Motor VahicleS; 
'Data Element Directory . ^ 1 . • ^ 

The data 'element directory section that 
descri)?cs: the content , purpose -and . 
use of the directory,. vV,^ 

Th^ identification category item that 
lists the computer master files where the 
data element appears. . ^ 

The data element directory section that. 
Identifies' the agency Vs cjiwiputer ■ . 
master record files and thkir data 
elements , ^ I ' • 



Format of 

Re|^ res en ta t i on 



HeaderArarler Record 



The 'representation category item ^ 
that designates the characters (by tes 
or positions) used to repres ent the ^ 
data element (eVg;, alphabetic, ^ 
alphanumeric/ binary, numeric, etc.). v 
... ■ . ■ - , , , • ■ - ■■ , . ■ > 

A collection of related data elements 
treated as 'a' unit. Header-records contain 
the name and address of an individual 
Trailer records contain historical 
andVor administrative inform'ation about 
an i ndi vidua e.g.. ^accident trailer; 
registration ccrt.rficitc trailer; . 
liemhoider trailer) » . ' 



^ Roberts 



teftglh, of "Rejir^ss^tation 



^ JlTVel of Rep.resehta4:ion 



-NAme - In-fiontcxt 



c\sen t a t T oi 



Represent at Ton 
-Jti format j ?fVi 



S i gnat uF^ 



S V ? t em^ 



-The definiJrion- category Item that 
flen^tes tm originator qf the a^ita ei^mnt 
^ ^ *^ ' r ^ "-^ : 

;The^ representation ccat^gorv item that 
xndlc^tes the nymber of ;po5 i t iorts /or 

•bvtes o>f the valyes i'n .the data item-/ 

^descriptions', , , • " . ' ' 

Th^^ representation' category item' that 
• designates' the level of processing 
-•(input, file, outp.ut) bei'ng described 

m the. data, item descrlpt ion ^ ^ 1 - 

Th0.. identification cate'gory '^^ ■ 
. that. desGtlb.es how the signat-ure - ; 

of the "data element a^^pears on * - ' ' 

Jqr^fflsri*wh^re unique'ness i$^ ^provided - 

by context. fe.g/ "Name, LicI 
, appears as *'NameV' on ^Jh^e Eicen^^e 

Certificate) . * " - * - ^ 

^ 1 ■ ^ ■ i:^ ■ '-^ 

•'The identificat'ioH item'^usetl .to ^" ' 

, link DMV'/D&n*-dlita elements, to ehtries 
^ in the .VatLonai liighway Traffic Safetv 
■.. Administration "Design Manual for . ^ 

S-t,;ite.^ Traf f i c 'Records S>:s terfis" / ■ - ' ' ■ ■ 



The information^ catenary,, that .describes 
the : length , formal an4\characf eris^ti c.s 
oi the data it^mv tha specific part of 
the data ^Iemen£, . , • ^ . * 

The identification cat^^prv tiem,- that-*- 
, denotes;, the complete Tiamf* of the' ^ ' - 
datJ? e.lenient. 



rhe d0f ini tion. cat egorv ^«em 
the data element"? use fof 
pro cess ing purposes.^.{ e . g 
s.e arching f.i eld) . ' . ' 



that - 'describes ' 
spec i/f i c. data 
iccess key . . 

4 



\.ho. ident 1 fj cat* I. on category i tern "^hat 
. lis ts. names ■ or words simi lar or 
identical in meaning to. the siKn:y(rnr' 

of ' the !:iT:i rlemen^t-. ' . 



i ii 1 deji I i 1 1 cat ion ca t cgorv 1 te;n rh at 
describes th'e nia it^r . coinjruXe^^^ procedures 
that pfocess/ the data^ei^mTnT 
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. ...Tra'Jfit, Records , 




< . ■ . ■ 



Trains act. i.oas. 



I-ransact i oas • Inventory 



Ty.pe' o f . Eleinent- 



Type of . Rep resent ati on 



Use'-. ' . 

; WdrU Reference 




The Wfini tion category item t;hat ' • 
^jxpla[ns the;, content and purpose . ' ' / • 

.d^-vli^^^^ata/.eiemciit . ■ ^ ^ -'^^-^ 

The ide^ti WcatiOn category- ijieni... 
, that liHK^ DMV/DED.datd elements to ' 
''•data eleiientsvan the data element : . , 

'diiifectiDry af the >rew, VDrkrSta.te ' 

Traffic Record*; Project . . The New Yoxk • ^ . 

Trafifj c" Records Project a federally 
unded agen*cV " charged with impTo^vi ng ■ • 

the mean-s for repoi^i ng procef^s ing^ ) 
. and anaivziug traffic records data.. -/ 

The idem! fi cation category item 
that de'sig^hate.s the,- compjlter . ^ ; \ 
tiij^.nsaction's«.th^t,^us-e .'the data . 
•eleTneat. ^ .\ . • 

The data element directory section . 
"that identifies the^agency^sr,5qmputeT / 
• transactions and their data elements > 

The definition, category, item- that 
classifiQ<; the data e lement* a<^ .l»as i c or- . 
composite-.:, (See separate; glos's ary . , v 

': .entries for basic and composite data , 
. elements) . ' . . . 

The represi^ntation category: Item that 
specif ies ^th^ method in which the. . . 
' viiues in the data item description are re- 
corded. There are four representation .type^: 

^ T. 'Name - a word- that . conveys ; the - . 
. ■ ^ .meat^i-Bg. of. the/data, element ,.;. 

■ Abbreviation a. shoxtenexi;, form 

of the name of the data intern.. -.^ 

' 3 . Code - a fixed- iength. representation 
■ ■ . tha.t describes the datii ei--ie— 

, l ie Val ue - A, representat ion ■; _ . ■/ 
that conveys mathematical or - , , ; •- ■ 

" me^a s\i re me nt meaning. , . ; ■ 

tiie definition category item that denotes:, 
the general 'Us'^s- of tHe. .dat a elem«.nt . , 

■fhe data elCittt-nt :di|i^eGipry ^sectioH;'.^^ 
that d'escrlb'eSt^ow Vord^. ;:( signatures , , ^ 
names.- in -con text, abbreviat.ions , - , ^ : 
synonyms ajid c6fn:ponents)^/lre^ used.-.; 
ino the Data. Element Descriptions . ^ ;• . 
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, v ^ TOR 

A STATE MOTOR m 



, ' . ^ Maintenemce and "control of the EMV/ded^ - 
. ' , B, Besplution ofAdentification, definition and repr^aentatiori conflicts, 
V C, Restriction of data eltoent-lMoi^ o V. ■ 

. : Adaptation of HPS ^/or ANSI Stai^^ - ' ' r . 

; ' Bo-s aiid^vm brieny descrt^^ 
WAtHIBiANCB AND OQlTmt f b& TOTg rafiT^r mn 

Sf«2!:^f° iw^^ developed in a non-data tese. en^nment a3:a central «Ja€tf^>..- 
•reference. After clearance and publication, |fc directory will bemused tn-.Bt*mH»«4<,»' 
,,,.dftta element ^identification, definition and!Me.erSi7n.^o^^^ 

. ThV development and standardization process wil\ require the dir^tory to be 
continually revised. T^Je' Data AdMnistration^viSon stSI S JesSoSihle " 
for acqoiring information to n«intaiil the c^^^ acS^^ Sd 'co^KtSS! ^ \ 

Major sources of change information include: r 

■ ; .; . 1. Systems 'and programming documentation, ■ ^. . 

' 2, "Policy ■abd syfe5nVlara4ng papers. . ,, 

3. Systems design packages and. modif 

Data Admini "'.r^t ' ^ .r . , u, and obtaining infbnnation ffom 

h« in,+^ni'H being developed. , After, publication, procedures 
.th^r^^ASs^JiSIJi^^ ^"^"^^ inf orn^tio. is received .nd r^^^^^ by 

These procedures include the following steRs:^ ' 

_ 1. Obtain, full information about the change arid why it is being made". ' ,~ 
. 2. Analyze the effects of the change. ] 

3. Preplre a written i^eport Of the change and its effects.' ^ ^ „ 

■ ; :■ . ^ear thejeport with relevant operating managers, data processing 

• .. ' professiohals an<5[ outside users. ■ , , 



m. 



'■■&i:'-ii^B^iie<t^99^ ctengeis* ihr^^fTTHe. .unit . responsible f of .saiJitaining : 
- the directory., -ftie Dep&rtJtieitfs data base aflmlQlstrator or the 
. Directory of Data Adrnlnislratioh is responsible . for maifitaining 
■.'•the C>w/DiEPr^^ v ^ ' • \ 

'■■*ahi .ii8*^<^iiient :6f :-thW ;a'fiDii-^''t^ base: er^^ ' 

■ iuWement arid change of the directory durijng •development. Since t^e di^ectbi^ 
l^U»t oD-lintf, manual changes can be fully controlled and implemented by,non-W ^ 
stjUC;f . nifemblrs* . ■- ' 

max the Department organizes a.data base, the EMV/DED would be expande<^ in^^de 
full lokissal arid physical data. It would then b6 a part of the data base management 
•syat'am. '^iie maintenance and control procedures Would have to be revised to reflect 

■ the level\ of sophlsiicatioii, the needs of ihe da,te base mmiagement. system and the 
working rules for the data base environment. ' • ; ' .._ ■ 



• HBaQLyiMO OOMFLICJS 

the IcientificAtion of frif onrjaiion (conflicts is a ^primary reason for developing the 
rm/jm. ttie^resolution of conflict is a 'major reaspti f gr sljatidardazing data • 
el^ent^ The major step in conf^ct resolution. wm be in ^^to^^ that a> 

conmct esdjets* Once identified, ihe definition of the conmeting ar^ 
•-suggestions to re^olvf the conflict -^ill be doW as j^part of the Standardization 
of data elerrtehis# ■ . ; ; 



the Depfertm^nt of Moior Vehicle'' -vea . < uiformat: -r, 
guard the privacy and right- . - a^,/- \ A**-*-. fi^"d: to its . . , 

r provisLom ^>f trvi.s policy -nc^ ui^ - . r-^! elenients h/^ous .xnforrr.-^ ..:a. 

^ ' categoiries, .This classifi^-aLi-on eilso cgver^ npw the' data eleinentLJ are. used 
/traiSaetions and as they appear on ;fxles. The categories-selected ares -c ^. ' 

Adfrdn istrative ^ - This includes: all data that is to be used^ in. the Departrnent 
: ; :- 0?' Motor Vetecles but ■ which is hot to be given out tq law ex;f ox^jemeM J^genc ; . 
/ ./'other public agencies or private ih^rvidu^ls or grmps.^^ ■■ /^'l^. -^z- 

' La w Enforcement iPata - Thiis data is information that is used ih the fi^artm^^^^^^^^^^ 
of Wotor Vehicles 'and. is iiveri out only to law. enforcement agencies This ■ 
. J . information, is never given out to non~law ^smforcement public agencies and/or • 
' * priva^fe individuals pr groups. . " : ; .^-^ ^ V 

' "Public Tnf ormation - This data is information that is used in the ^artment and 
'can- be . g^ven out to- law 'enforcement ^agencies, non-law pnf orcement public 
■ 'ag^encies and private individijUiJ^ . ■ / v. 
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When iiaplemefti^^^ thf pp3icjf be ^showrn iiri- the^ dat^^ element -ciixectisi^^ : ■ 

*^ thii jioXicy ihamy. cfiain^ to this pr'eseht . 

adA^tatI^ _ Uiy ■ ■■'■^ .'^ •^ ■ i'-i-' 

* the review of ail, relevant standards developed by the AljSI a^^ 

; tees;' This r^vievr will determine the schedule^for-staiKiards implementatloru * As 

explained tn the-writteri preseritatlon»:; tfte IWV/DEJj based upon standards 

developed by two ANSI committees. The dat^ collection form, aild instructions of 
: the ^ANSI pri20 Committee State Model Moto^rist ^^^^ 

DM%fDED« Standards 3u^est^ by the; .AN^I X3 

wcriS-.used in d^eloping techniques for the directory, ' \ 
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Ant -Integirac^ Dictj ionary. f or 



M . Bir /^e fiTrid Ass dcla te$ , anc 
Cincinnati, oHq ^5^15 > 



• i^iis pap^r discusses tvo; products dfi^velaped and • 
marketed by {4; Bryc<^^& 

PRqfiUble Information by ^Igri ^ is a planned approach 
' to^ InfonnatTon Syste^tS;. design:, deyeXpptnent and; fifiple-- 
ijientation earrentiy inataj^ 

oirganiEatAotis^ '^miM^'-^ Org^ntafing- and ; 

Gathering -of Vlnfo^to^ 

ay steins and data diet lonary for use with ^''PRpE'*. • ; 
Both are proprietary produces , copyrighted 4nd trade- 
maxked" by M. Bryce &. Associates, Inc. • ^ ♦•^ 



Included in this paper will be a general^iscus-* . 
sioii of these products a^d use^^^^ '-y. 
integi^ted systems arid data dictionary. ■ ^ ■ ' ^ 



Key Words: D^ta; data dictionary; data Tnanagement ; '■-••it: 
; , :^ i^ systems; methodology; ;^sy stems > 

-/-. ^ ; dictionary. ": " ■ ■■ ' ■• ^ .- - y--'- 

M^ryce 6t Associates, Inc . is a management consulUng firm special^ 
izinfe in the f ield of Information Systems, During the past four years our . 
Wl or emphasis has been the marketing and support of an InforMtlon Systems, 
design methodology calrled •'PRIDE'^ ' /'PRIDE^' includes cpverage of t^ie design^ - 
tnethod, proj^^ct m^^ data manai^ementf and documentation as part of ^. 

Infbrmatiori Systems develapment.. The methodology contains all the ac t ivi- ^ 
ties re<juixe4^ 'to deaign, develop and; irnplpiiient an information /System. Ptq- , 
iect Manager the est ittia ting , and ■ cohtrolLing of an - . 

' inf ormat ion. s ys tern design, ptoject . Data Managemefit identifies / monitors . ; ; 
'and/pontrol45 data-f:foatn..lts source thijDug];x its<^nd use as itiformation. Docu-.^: • 
' :iiie ntat ion pr ov ide both y?orkihg. and. ongoing d0cumentat ion. prepared during ^n^^ 
.the design process. ■ ■ / . .- 

V ^ - -^^pRIDE ^ s'' design philosophy 'i$ based on the fact .^t . 
'. Systems have ^ consistenFl^t^ regardless o£ their sizie or function. 

; Ivice President, Tethnicalf Support * ^ • ' • • - ' 

" '•. ■'•■"* . • '.'■/^ •Shields'; 
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^lantial;^^ ^or feore people /iv 

^ ; : 5^ bne h^^^^ pTCogj^Bit^ fKecxxt^ hf a c di^pu ter / ■ 

t a; jiianagei^ coric^ep force ^ the. ana ly^ t jfco ' Hr s t de fine* 
/ : ; *^>^ i^P^'^t^ $ ' the S)/:^ tern * s ehd "use r 6 ilex t the a nalysi: - ^::>{ 

: v': ^.'i^l^^^tt^i^is^^ : to >meel: th tnfoiihatiorr • requireroents ; ' Tfiti^ , ^ ^'^V 

cohcept >ssiWptipn thaf,^;V^ -as pirofessldQai? gh6uid foow tKe dlf^ ^f 

irtfotttiaM i^ayvbe dti tttcorrect^ a 

; ilnc.e, mach- of .our trad^ Aiterature has . a tendency to "us^ <hese texrms intert • 
BecaiLis^ a slgnif^cjant and operable difference does' exfst* I ' 
; define these ^:t^ v - y-. ' ; ' / v. 

-■^ ■:; "v;:v.:. ' :■' '■•„'^' v*';;.. 

■ "V'SsIA Is :^ di^^^ or event . ; It cah^ hje indicative ''-^^''^ 

, . ;v : ; Desert pttye or : Quantitative i ?Data only h^ nieaning: wh^n ^^celated to " * ~ ' 

^■■■.■Qph^r-^ datav ':-^ v ■ ' ' ' v -V •■■ ■ . . v\ ■ 

Il^g^QRMATION Is created a^ a rei^lt of cpU ptocess^hg and analyzing 

■ : ^. • Oata * Ipfartuation- providers . the ]User-«^^th'^ t^^^^^ take 
J action or make a decisl^^ depends \ipon 

; ■ • V the validity ant .cbrapleteness: of ^ processings logic us^d. ' 

inf<^5^tt^ation^ therefore, is. the understari?iing: cr^ from the' 

- Vv .proces Sting , and a na 1 y s is of data. . 

■ ' '.. ^'^ 'y^i. / ■ • ' . 

■ When\the data requirements ft5r a syjstem are/detertnined then the analyst ^ 

- "designs th^e^^^^ the ' outputs to report the -informa- 
•';:tipn and the files to ^tore the_^£^ta.' Finally the necessary processlsng ' . 

steps for t:he system;,are defined. . > ^ * 

\ Information System, it i^ recognized: that th6 analyst*^ 

; manual files ^s weir as computer files. This ^ 

pata Managejitent concept is- not . limited ; to' the. traditionalV n^ / ' 

of computer data bases and data , base administration. ' It^ includes ^ a data 
regardles^S of^ W^^^ or how processed. ^,- ' ' ■ • ' 

; . / Applying both, the /system structure and data- management: concepts allows 

- the systems design(-rs to identify the- system and data component tjb quire mentis ■ ^ 
:■ / of an Information System. - Both, concepts also establish the relationships 

the systems ^cOmpoJnent.s, among the data Components the ■ • 

. ^6ystems and- data components with'^ pa^t icular ' attent ion to the 'where used'' 
' trails, .. . When following this approach , ^ for designing and document ing infer- ^ ^ 

- ^^tio".: ?ystejus^^^ pur "PRIDE", Users began to realize tha\: the manual docun^^Hh^^ 

tatioti;cduW^ become rattier difficult :to maintain, especially with 

r; the multiplicity of iuterre lationshtps-established af ter^^^ ' 

; were desigfred. * " -^-^ - "^V ^ • 

'. .'. • ■ ' ' ' • • ■ • • ; ' . ' ■ ,''))■■ • ' ■■ • ■ , 

, ; In 1973, our company started development of a diet ionarv" system that 
. .v/ould provid L^sets with an "automated- iss ist to this -problem. 

...This^ prdduct was completed in 1,974 ■ £ind is current ly installed in several of', 
our "PRIDF>". iJser locations. We call our diet ionary/di rectoTv system * ■ 

■■■ i'pRiDE"-.Lagik --^ '. ■ ' . ■ , .: : ■ 



-As -we defined the^ requirements £ot "PRl6E"-Logik, we decided'- that I t' " 
must* Wlude all o| the classic properties of a data dietionary/direc t^r^^^^^^ 
systemV These aro.: thorough ido;nti.f ication of the physical and lo\ucaI, 
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^tiftix^^':ot^i&^ dAC^ element i 'ideiVcificat ion -of the^ inTJuc;^doCum4n^8 ,^^oue- ' . 
: cross:, referencing o£ ^IV these 
'^ 4)^g,:totappt^ search; /techniques that ;al lo# the user>t(? ideny.fy data ; 

el^Aenes ev^n: th6ug>» their o?' numbar is unKriown. . " ,. ->,;.; V^V;, . ' ; 

■ ■;componeftts 'ide«tiEied by ■•tfie .various lev^lsv.of \tVe "P[<tDE" System Structure, , 

■ .Tnis^<>apabili'ty ^permits, the- crdsV r^eferencirig o 

^.:. data^-'Comp6neTits .^^ . T integration of 'both the/ systems and dat£» 

d^Scrl^Cvions in -one: dictiqnar 'ditec.tbry system-. ' . . -^^^ ■ . . 

' By Idevelonin^ a systeni r'^/- * rieets all, of, L' se. requ'ireWiits , you c^hs 

■ ■readily 'see.^^ Arttain all in onnation Sysfcems docuinew- ^ 

, ' tatltJtt:.' This ap: roach: al&o-ai . the., system t« Logd'cally test "t tie threads- -y ^ 
i that litik data f roHi; its orlg-iV urce through its end use as inf orraation . • 



4 



■ Since "PftpE'' |-Ti^ s-^t of -activi-ties .executed.^dpring tlie 

<iesign proce>-s and tl*se;.a documentatU^Jiv during their execu- _ 

vticmv the logical "che<;ks piipvidfe systGihS qaat assurance , ,These system 
dtagridstics cW be .perf 6tm4^ at scyeval 'checkpoints during the design , pro- .; , 
'qess^ Each .will *infor^, th,e systems designer of any design probleras: and 
fallow 'the elimination. /.of jttji^^ problems .bfe fore: ^th.e^' become ^dJ-ff icuXt-^or. ,^^;jr.:. 
■ :inipossible to'correct;^ -^i . ; , ; ■ J -:\-. ::' 

: ■ The reaction of our ' users' to ""PRIDE"-Logik has been mo^.t gr-atlfyijog,- , 
■Several large users 'with -muitiple systems and progranming -groups have com- ^ 
tnented qn/the ease"^f portability of the documentation,' ..qnce a. system has 
been designed for bne-'lopation, it. may be proliferated to other -.locations 
• through [copies of ttte computerized .dictionary. ' Similar portability Was also 
been mentioned by groups having relatively large numbers of personnel ■work- 
ing bo a jingle -p Inject . In this instance, each project team; member^ean 
£)btaip\appropriate 'documentation sp'ecjifi'cally ^related to -his - pbr-tion of - the 



; project . , 

' T Other userjs have stated that the system^ dl^ great ly^ass'ist the* 

ptoH^ss of collecting -docunieu.tatlon for systems dasigned prior to the use of 
*'PRI,DE*^ As the various le\rels of documentation art^^.pr^jpared, tlve diagnos- 
tl^^^^^ whether ic is complete or incomplete. Any/incomplete areas 

are-;;cOrrecced and the process continues . " All: conce?rned are aware of pro- 
.gress durijig'^the execution of the project. ^ / 

Anotlier aspect often mentigned is the^M'ilit-y to determine tHe e^ 
-.of any 'systems madif ications or fmprovemg^s. "RRIDE'M.ogik will Iderrttify, 
all systeme and data components that may be af fectc-d by a change to any . 
•Sother. component. . This Is- especially, helpful when /the contemplated chan^e..^ 
.'niay systems currentlyM-n ~ use. 



' .. '^In summary - an integrated dictlon'V^y/ for systems and data compone nt'?- ^ti 
' hot'^CMily possible but is a' reality. LC vjould not have be- en possible with- 
out a design methodology , ^ systern 'structufo .concept , data m^Niagement ^conci:?i^L 
and a complete set. of rules for do filing pstcins and data components. , ^ , 
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A Framework ^nr.DerUvinq TV- 
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An .information documentation lanquage -(IDL) .bnilds 
upon current efforts i;t^ the- standardization of represen- ^ 
tations of data elemerfts to recognize the problems of 
the humart deci'sio^n itiaker-as user of information pro- 
cessinq systems-. The i^tandard proposed here -focuses on 
a key phrase from the Federal 'information Processing 
Standards (FTPS) definition .for ir|formatioh interchange;, 
"data represehtijig information,/' Due to^ imprecision in 
x:learly distinquishihg cJata and information, we have, 
less effective information, processing systems from a 
deciSion-ma'k inq viewpoint then, many users desire. This 
paper develops the themt^ that -an information documenta- 
tion lanq^uaqe provides'a framework for deriving infor- 
mation from data in ordpr to create^ more effective 
informatiot^ systems for decision makers. 

IDL extends the cont:epts data element and data 
item thi^auqh an iru"ormation syntax to derive concepts 
of an ^ inform^Tit ion eJement and an information item. 
These "new concepts provide tiT^'^^/ramr'work for an IDL. 
The precedents for IDt extend baCK !(> tlie (^nrly 1-960 's. 
These prec^nif-nts arn used as the ha-; i ^« for the 
synthesis of an IDL framework. After tiie frame/^ork is 
presented alont; wit\\ .i detaLle<5 information interchanqt.* , 
example i 1 luslra t inq the appl legation of tht' conctjpts, 
bo t h t h o f e a s i h i 1 i t ^' a n ' >'^e n f- i t • v n f r\ \ ir h ^ s t a n d a rd 
aro briefly sv.immari.wl. I:f^^nt:. ot t hi :> type will 
iMKible us t<i c^xt^Mul tht^ i d(*a o" t t!u.> iTianaa^Miuait of 
eiement.s i\\ i n to rinrj t i <.mi p m;..-s;s i ; to I'Ml' notion of 
the mai\a'.|om(!n t *o f intoriuation i n oraan i /.^it. i ons . 



; Ml I ^ 1 o!i ; i.i if I . ' 1* ■iuont ; da t. .1 I n t<M 
! \t .1 M.iucliids; rif-V; i s ion in.ikinq; 
m. 1 1 \ on ri» ■ t \ ]\ \. *' t (ni ; i^n 1 r^rma t. i ot\ 

rn format i mh t''!':|nent ; infoniKV^ 
ticn i. nterohanqe ; i n for-mc.\t ion' item; 
^ standards; m format ion sy^^^'J^. : ta'O)'' 
-^jjj^e L einen t s . 



Key wor;d-; : I '.^ 'if ■ 1 
chan<-[o ; d.i to \ t:< >ni ; < 
e f f e o t. i V lu ' ^ : ; i n f o « 
docuuKMU'- it 1 on ] .inqu iq< 



1 [if'orniat i ^>r\ 
:,uyn t a t i < .mi s 



The cha lli'U j- 



1 . M ri ti o'.oi.- a I on, 
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V^?:':^^0tfWt^^ processing- comraunity. We inust •be.: if\;^j:^ 

...^v^i help insure the develop^lnt dif i^fbtm 

^'.society that is increasingly; dependent upon^^thas^e^^^^ 
It*; , vbili^ for 'intra- and interorganizational coWunita An information ^ 

^^^^^'^^^ ^^^"^^^^^^^ proposed in ^tMaf paper ^eprese^ts an . 
^^pproach to the ef Ee&tivehess dijjiunsion of this cfh^lenge. Efforts of this ^ 
. •;. type^ will eiiable us to extend ^tJu; Idea of the managfement of data/elements Iri 
• inform^ition procossimi.A'o tlM^ r[otion of the marfjLgenifeQt information in ' 
Q^ani^^ations , ^ • \ ■ ' , ''^H 

• • ' .... ■ 

'"^ • Infox^mat i.on 1 iu>-": .^..-rige r - -'Vol : . 

^' ' i ■ 

To place tr.hj.,^ app.ro:u;l'i in c'Ontt^Kt, three- levels of the information inter- 
change problem may bo identified:^ technical, semantic, artd bel^avioral. 
• [Adapted from 7, p. 4 , ] ^ At t\\^ te-hntcal level, concern focuses on the ^ 
.accuracy of me^i^aqc; transmi.ss i on . In verbal communication, the' problem may. , . 
be^expresscr^d as "Did you ro(-eive the same message I sent?'* In information 
interchanqo, thin r^ncern reoeives the attention of Sections A -Recognition, 
B - PhysicaJ Media, .S - Data 'Comruunications , and T - Systems Technology of 
the Ajiierican National Standards Institute (ANSI) Co-imiittee on CompOters and 
Information Processing (X3). [See 10, pp. 99-124 for a Summary of X3 
activity.] At this first I'-vel, the challenge deals with efficiency, i.e. 
the .do£;iqn ot l;:>ai'.t C''<J^-t'' ^ ^'format i <mi .processing to insure .a desired level /of . . 
communj.c:U i.<jn •''■iiVrcurac'v' . - ' ' ■ ' •„' 

The r>f^r-on-;t or ^>f-mantic level of,, th>e problem deals with the meahing which 
the me^isage convt^ys. At this level, we may phrase the verba I conuu ui ' i i tra-t ion- 
question a^^ "Did you understanding wliat l.said?" In the ANS/I X3 Committee, 
Sections' a - Language, K - Pocumeutat ion , i\nd especially L -^Representation 
arc concerned in part with the. p'rohlbm of meaning in information interchange. 
The third levi>l foi.'uses on the behVivioral dimension qr the effect of the 
message on the conduct or a(^tioT^s of the .message recipient.. Here - the verbal'^ 
question might be stated a?-, "Did you -t:)ehave in the way I wai^ted you to?" (in " 
k^espon.<e to t:h»^ tno::;saq»^ i: sent)^ Hpth the second and third problem levels 
deal with the e tf ect i veness^ of 1: he information interchange, i.e, a considera- 
tion of w^lo^hor the me.ssagv (output), is understood by' the recipient (level 
twoj^ and achieves Uie desired result (level three*). In this paper, the dis- . 
(*u-Tsior^ of :\\\ jntona.it, ion ■ dov -uinent .1 1 i on language ( I DL) .,d<5als "".with, the , second 
soman t i r * U> V-.-- 1 o ^-^j^/ }u^' romnum i('at' ion prribleiri. ■ ^ ^ ' * ^ , 

'. . " ,1..^/- l n f v:n:Tn It .K.-n Interchange Definition 

'f'D provifV^ "f" i e t^oint c^f ^V^n^nrture for the c-ons i deration of an IDL 

nrnndnri, t fv.'ll'AMn<j (h^fL^lt^^t\ ^^f information 1ntert:hanqe highlights the 
i^•^^n.n^ tddv^:v;- -..I jr. Mu ^>.n^<-^f : " 



> ^ V ■ t " ; ■ ■ : !" i 1 . ^ t- r'; ' ' p r s i \^ \- . i n q in f o i.'Ui n t i ^ u 1 b o i. w von or a mq n o 



t V/ » ,M-)r. :.K,M:e. ^; ( . I ■ \' 1 . ' ' ^ ' " . i ; ;^ ' f i oi ^ , . o r q J u i /' a t hci u s , pr 

^■•■'r'ODr) •>: ^ I ; * i - ^ ■ i ; r ' ( ( 1 ■ . hm 1 .\ ' ) inforuMfion 

■.n-i;t-or^ • H \ \ up^. ] w-.- : . \ p, 8] 

T'oi:-: diM' i TM ' > ', ■It t •.; f}:>' I < u t ^ f'*-M^ t: , ) f ^ ■ 1 I he- way in which dat..i rep-ro-- 

S'-mU.-- (]:-^sn]M". iiil Ma':e!nj< ; < ^n . Tli*; dirn sid'- '.^f s t: <)nd.n-d i :-^a t i on' for infer-' 
inati-:'t. J iU. ' ■ v--^. ill i! ^ e '■■ n t ^r- - - • .v>p-:is i i 1 i t y of .the AN.S I r>ubcommi 1 1 oe en 
r<(^|n'""-iMi ^ ii i^ir \ !■ i - -ii. ^-e - \ X n .:••;) . Tm . m .m[> 1 (■'m^.~-nt this datn standards 

^hr\lv::^, an ■imm.v,.-!; mi * ^ ^ ; i . i ' i v; t . j iid m d \ /a t i ^^n should midtudaken to 
f ■ ' '^J' ■ ■.>') M. ■ • f e e I ;■ ^ mh e ' 

^ r .L v.fU )■ ^ • ■■ I'- '. f . ;•. li '1'" i-;. ' > f < r' . e, i ; ! t • m ^ t' (M' f UK"( at., the cUui -O I. tdi i S 
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of stahaardizatip/i ca be illustitj^ile'd . 
iri •teirras 6f leve Is o f an4 definitioh foir information xnterchaiiger./ 
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' /long as messages arc ^^^'^S'^'iBHMBBP'^^^^^^ tvyo or more nonhuman points . in 
the informatiori ^ syst^, we are conw^rod with the- accuracy (level or>e) and 

\meaning (level two) of the da^^^riterchangoi When -we include a huinan (as a 
decision maker) in the t-^xcrhange, afi. external problem context is introduced 

_j^hGre. •m'SS^.af^^ meaning. .;c\|^5umes new dimensions in an information interchange . 

,. H^r'e .meaning mil ^t not only addjpss :\si^. cominou understanding of the message 
content, i.e. 'the recipient uses tjhe same data items to represent the data 
elements as the sender, but in add^ition 'provide an information standard for 
the qv*ery arid response so that the message will have meaning in the human 
decision maker^'.^ ppoblem contloxt. • ; 

1.3. . The N ee d f o r a n Jn f o r ma t i, o n S t a n d a r d 

^ At the First National Symposium on the^ Management of Data Elements-- in 

Information Processing, Perry Crawford t23 presented a paper in which he 
discussed the "inside-out" and '*outs ide~ i n " approaches to standardization ■ 
considered in the early work of- X3LB. Crawford ' poi hted out that standardr 
ization could proceed from the (rontent of fields to the' subjects ( ingiide~but ) 
or from the s u.b j e c t s be i n g re f e re need to the content of fields ( o u^'s i do - i n )' . 
The " know--wha t:^' empha-^i^^ of the latter was pointed to as an -import-rint comple- 
ment to the "kn6w-how" emphasii'. of the former approach- which characterizes 
the current thrust of X3hH activity. -The standard proposed here i^'n the - form 
of an information docuiYc^ntat ion ' i anguaqe seeks to provide a "know-y^hat" 
thrust to compl ete our curmnt *'kRr)v/-h(,M\'" av.n^roacli . '] 



T I nee d f o r :.\r. i n f o r um t i c > u Ht a 1 1 d ) -1 may t >e \: c 1 a t: od to t wo re q u i i' erne n t s 
s t a te d in t he V (.> o. i e r a .1 "I n f < > ni i a t 1 on [ 'r o o s m i r i r] s t a iic 1 a r d ^ {TW M ) p r otj r a m : • . , 

'\n,.uuia.t"ds for : \'-;t Ti b i nq dat:a f i. n .! '-.uiua f: i r^n ) L n t o rc^ianqe t:(M-inats" 



"M(^thod;. . . . tor 
d it-..! ( in tor nia t : nn ) 



M ..f : I. a i !'uvl t h' 



in. [1 1 , p. S] 



ai^cl thf 



In t h e se r e q u i r iiu' : 1 1 , \ \ f: " ( i. n t o j n m t i c> n \. " i n t r' 1. a t i o n re f 1 o c t y, t he d e f i n i - 
t i o n of V u f o r ma t ion. i n 1 1 m c h a n q * q u r) 1 a 1 :> ve . M ' he n e u < 1 f o r i. n f o rin a t ion 
s t a nd a r d i z a t: i, o n i ni[.> 1 i i.* i t: 1. y r e oc 5 n i /.ri] i 11 t. [i > l-M P S r c. q 1 1 i r ♦nne n t s i s mad q 
e Kp I i c 1 1 wl) e i^. t h e . P T f ' r> info r n) a t i o 1 1 in 1 1 m . ■ h a n i i i d t * f i n i t i r> ri p 1 1 r < i s c '* d a t a 
r e p r o s o n t i n t;? i n f man a t i o n " i .• t a k ^u 1 i n t c.v con s i d e i; a t i (.hu A ^5 1 a r 1 d a r d^.ij) ^ J u d i r 1 c j 
, i me t h o d f o r t h t:^ in r r > r n 1 a t ion f o r\\\..\ i: s r o f\ • f r ^- • el to m 1 11 j > s r e cpi i r qmo n t *5 i, s 
pr6posed in thir, pap^'T in tjv,' \iorn\ of an intorniation documentation language. 
T he b<ick <; to u n d r. u r- y Ihai fall ow { 1 r o v i d* ' i ; a ' s t a r t i n q p o v n t- f Qr a n info rma 
t ion standvir(.l to ooinp I om^ai t. out orvfoinq dat./ t anda rd i a t i on ^dMotta:." f t 
pursued such a ataniarrl w l M onablf? to q^^a I more compridHUis 1 vely with 

the st^mantic oi the e f. t(>ot i v- 'iiess pioblem in information interchange 

^ h'.' r i r s I pa caciraph a 1 r, 

Mil. I' ji 'tUOIi t O 1 .1 nf Ol J!M ^ I ' 
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-^V"' Vtnvdte-i^^ processing -system fox decision.- ri\^6ih'''t0^ 
■ we ;s^f fet^ a: vlack of precii^iro'rv ih the. nveanitig; of the t4i??i\-iirtf 
rAs ::a^i^^ of .this imprecision ,, we ^p"- y^^ systematic .method bt tie-ali^ 
witjfi'^th "infomation'' xntlercl^^^ We need a standard to more • 
explicitly handle the cc>ntent' of~a cdmipunication. Viewed from the perspec--, •• 
tiVet of -the human user-, we need to be able'r^to describe the f o'rmat and 'to 
..,ap.^^|y tRte content (as stated in the FlPs requirements) of the message 
queries and responses of information interchange (as shown on the right side 
'of tha .diagram on the previous page) / , . ' . 

nd; Information definitions -M-','. 




'"''^^s thj^ def ^i|MM|M t i on intercha. ige^st^^ a ^very close 

relatioriship ^^<4^^HB^^^^H|^^ • infbrmat i- , n^^ r((<fepe^ev^l the 
relatipn between^iiPlr^ xm^n\ui on more ■ ■ arjiy a:., thl^ foasis'for the ^ 
.specification of an information documentatiuu l^Jthguage standard- One df the. 
more perceptive presentations of the relationship uses the following' 
definitions: • ) .". ' 

" Data ^ the raw m^iterial for information, is defined as-j:;groups 

of norirarrdom symbols^-which Represent quantities , actions . ' 

things , etc . " 

Inf orma't idn is data that has been processed into a form that 
is meaningful to the recipient au3' is Qf realtor ' perceived 
value in current or prospc?ctive decrsions-*\ (.Emphasis' Supplied.) 
C3, p. 321 ' - 

In the context of a human user of an information processing system, these 
definitions clearly assert that when we move from the data to information 
interchange modes of communication we .^'e moving into ^ decision making ■ 
environment.. An example will h ig^v,! iqht potential problbms associated with 
insuring that a user receives •information instead of just data, 

2.2. Query-Response Exampl'e »^ > ' ■ 

Consider a s ituat ion , where a prospective employej; (the user) asks a 
University ' s student records system /'V^hat were Bill Smithes grades for the^ ' 
Information Requirements Analysis course?" In this 'form the query appears 
reasonably straightforward. However as is frequently the case in commqnica-' 
tions, we make assumptions concerning a common frame at reference between 
• .the points in the exch-nnge thaf i>^ay not in fact nvove valid^^^f Since there is 
room for misi nterpretat i.on , an IDF, standard should provide a basis for 
reducing tho aml:>L(nn, ty potential in tln^messanov exchange to increase the 
c\^g r e e . o f under s fc a nd i. n g t: h a t r e s v 1 1 1: s , T t ' s " 1 ook t s ome of t h 6 po t e n t i a 1 , 
ambiguity i.n this info rma t: ioii iii tor change situ^ition. 

F i r s t t he q a r y I s o xp r' e s ed i n t h e n a t n r a 1 1 a n g u ciq e of the individual- 
The flex i,b ill tY o f ' t. h < * n a t u r a 1 1 a n qua q e s t r u c t are does not le a r 1 y organize 
the designator ci n d id 1 1 1 i f i r d o mp o n c n t s o f t h - r eq ue s t . There are s oine 
impliecL*<lata elements wfiik^li i dcint. i ty . t: he' person (ent.ity) that the empioyet 
-wants to know sonu^thing about* There is another implied dc^ta element that 
designates what it ir^ the employer wants to know about the person. Second 
t he t i rpe po r i od f o r , t: lie q uo s t i o n d oe s no t: a ppe a r as a part of the r eque s t . 
There i s *c^n <ap'pn>pr i a t e peri.od for tlie arM;iv.|ty that the employer wants to 
know about. in ord<,»r to e>:p I i c i (.. ly nail down tho question being asked, this 
t L me di men.s i on will li,.iyt^ t'O bo i d»'n t i f i ed . 

T bird not only -awi s t a t i m e p i m- i o d Ix ' a { j a r t. c :> i". t, 1 1 e r e q ue s t but also the 
se lection o f t.ho pc\ i ( i c u 1 c\ r t in\o po i: i od ni ay ba vOj^r y crucial.. In. this i!^ i t na- 
tion, the t^'.vsc 'Ohj;- ^ \^iild I)-- ^iv^'n )r;:'unniiU| th«'^ ,ii.\'iri( >m i < ^ t ♦Man whor"; the courr;e 
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■■ASjais-l^gixi^l^ .. /At ' th^';-ehc3'; of ;the; course -ti'me';; 

^lieJiji^ iiiciividual had;^^^^^ ^ However since thw the iricom- 

ion tjhi e ind i ^^ x du o. 1 c a n *• . . 
shot be ej^pected^^ compl^^te his.' qomrft However there may havev Seen, very ■, 

legitimate reasons for tJiF'^'^etSV. in this case the subsequent coinpletion would 
be viewed as acceptable p-e^rfori^ance. ' • * 

, » Fourth in the course reHFerred^ to/ th*ere were:^rades both for individual 
assignments and for t*he overali course . The query message seoirt^ to imply the 
pyerali course grade. In this sit'uatiqn." th^e difference can. be- very signifi- 
cant, w The studenfc-s contract for an <::?verall grade based on the level of pro- 
j;^Ct work they agree to undertake; Xn, this, case -tlfe student contracted foj: 
a "C*V duie to heavy career dommitmehts^^yi; the t^ course was taken* How- 

e,ve*r the project work must b'e ^^^UOjjjjtfjK an^ '*A'^ \level of performance to be^s* 
acGep.ted. The individual did m/KKfl^ the 
acceptable "a" lovel of ■per^f<^;}^^^S^^no th(^teioie suc;;|C«pl^ the ' v 

course with a , Was th^, tfrdividual'*ln question a "P^^tudenjt or an "A" 

student? This will remain ambi'^^uous unless the (^istincttdn brought out here 
is clearly understood by^ the pejlrties to the communication. / 

A fifth potential basis fpr ambiguity arises because two Bill Smiths 
have completed t ho 'course . William R- Smith" was enrolled in the winter of 
1974 a,nd a William D. Smith, "i|n the winter of . 1975 . The- employer knows which v 
Bill Smith he has in mind, but the stucient records system, will not until this, 
question is cleared up. Fina|.ly this . course .Isf^ given at the undergraduate and 
graduate level with the same title but with a di^^erent course number. A 
different- level, of performance expectatioiT"^app4-i^s to-^the two levels of ^the 
course*. The' sign i ficance of the <^rade will in part depend on whether the- 
grade was earned at the undergraduate or graduate level since an "A" in the 
latter case implie^i 7i higher' level of professional development in the comple- 
tion of the project work. 

" '."■^"-.The prospective? employer wants^ to hire a first rate information analyst 
with the J^a test skills to \^ork with their systems users to identify informa- 
tion needs. Given the ambiquity potential in this situation, there is a 
reasonable probability that the response to- the employer will be incorrect' 
and that this wil-I not bo recognized. As a result, a very serious mistake may ' 
her made either in not: hi ring. an individual who ^should have been hired or in 
hiring an Individual who ^>hoald not have been. When presented this specifi- 
cally,, the example may " ^*^Ppoar exaqge ra ted . However each information systems 
user who carofi^l-^y irc v lews thei r experience can usually provide similar /but 
more subt le :uVrPiiM/,:'ri inore .^T<^ru t: leant excun[>le.s in terms of the decision/ 

Impart of •< Vn'.'r- mr'tv'-'"^ of fail.inq +'o unr^oti^ tanrl an in^^ormation intVr- , 

change . " ' ^ / 

? . 3 . r^e t; i v J. iiq L n f o f'mat i o/i f roiir Da ta " 

In the mm I n M ." 1 1; \ n r^i 1 1 1 a t i o n just cl es c r 1 be d , , much c an be a ccomp 1 i s h e d 
to reduce the amhxqui ty wit]i tho. use of standards for the representations of 
data elements. In fact th'^hH? standards provide thf^ foundation for the / 
development ot th^.^ ba^-.^ic concepts of ^an inf orma t! i on documentation language •^'^ 
These concept;; and th(ri,r r(*l rit ion^hi p to^ data standards ma'y be introduced / 
before cjoinq int(^ greater rUitail on the ispecific precedents that /led to the 
current' formulat ion of an IDL. Two definitions, are basic f6r .th<i representa- 
tions of data- 1 emcnts ^!^ t: nnda rdi itat.i on : ' t 

"Data Ivlr»mcnt ■■ A bar>i<- inii-t* of u.U'Ut i f^i ab.lr and def 1 nat:)l e ' 
informatior\. . . . '* ( V'mptra'j-ri.^i supf^j iod.V ' " . 

"bata.^lJ;,em - Th(^ expression ot ^1 t^rt i cul ar f hct of a. da,fca 
e lemon (^;\ . ; > [ I i\ j-iv. anJ '> r'.-;pc<;l: i v^i^^l y] / " 
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■^o t.hre<3^.basic c'foncBpts ofi an informcition documentation lan^u^^^ bail<3 oh^' 
" these two* definitions with the, intr.oduct ion o^f the foliowing dibfinitioWv 

Information Sjij^^nt.aK *- Tb<ii ^^sse'ntial cohfiguratioh of data . 
, . element trypeG vhi.:h' H^7<:cn.fi»":;i^ user information structure. • " - • 



I 

■ I 



Informafcion let^u-iM - A >.,,{ ri^up . o t' ^Jata^ ej ements that designate 
'■•ind idonti.fy. f^oro i : 1 1 ..i 1. u^^er. i a f oi*matu.on .v. 



InforiTiatior: Itoi:; -r 'i'ne .^^x^. res:^ ion. Of a particular fact of an 
infonnat i On It'iiu.uV'^. . ' ■ . ^ 

^'Wiese def Lni t^.oni'. r/r. vVviclV tJ*ic: frame work , for dcrivin<^ information from data, 

'in the ne^<t: sc-qtio'i I !v.^ ^>pc.'c i f 1 or ccedents for the forrwGl ation of IDL are , 

sum\ar i'<:ed. Thi?r: i f< socti-o?': 4 .i i^yntihosL^i of the .above framework is . 

■presenfefi iri Kiore '.i-^tail. \ • ' . "■ " ' ••. 

, ■■ ^ . >t ^ ' , ' . '.nVi', Pr.et.*edi^nts " * 

."■Several line;^ ot devvU-Oujae iit. provide the precedents for the information 
synt.'ix ..r'jnceipt of IDI,; f-t!:: isua:^cture follows specifically from .five, , alter- 
native V if ■\v',s nf V:;ii;rj anr.l/oi:. information. This earlier work provides the basis 
for derivii^:] Uv;- . d.i rM < -inf-i 1 1. t.ypA^n of information syntax. The following 
-paracj rapl'i"-.) rn'^ if ly rsump!,;! r; i • llv>>^je: v.i nws in term's of the' employer request 
data elements i.mf.' 1 i v^*.! in i.ljv-" a V)Ov\:"' example . • . ■ 

• ■ . 3 . 1 i n f o n ; . ; t i ' n A I q a bra* s C o n c a p t o f Da t a . 

't'ht: l.cjn({\i.i':; .;■ :^r ru,:t i:re i ) ro -.ip * ( LSG ) of the CODASYL Development Committee, 
deve loped , and or ■:'>r^ u t: -1 a t ii( or y of da ta p roces.s ing : Tn forma t ion Algebra , C 5 ] . 
-Thi.:;; the^^ry :n:,it '^.:- t h.i f nore than a single property myist be present to r<2.pre'- 
sent i n formal; i on . i'or vKainplc^, one set of values for* the properties 
' i-Ua.idonf. rnuinbr r , ' .ind ^pr'oi'^ct arade! might be ;- * 258-54-'9 1 1 9 , ' ~ ' 

• MAN b J" I , ' ,iHd \A:^ - ' 'V . . V ' 



- J' ^'^ l^^l.^'^l'" . ■ ^' . Property 

Studunt rhii'iK:..',! " r:>urse ' - Project Grade 

Valu-' Valui' :^ Value 

; /^^N'^^I-^M ■ . ' MAN f.fM ' . A ' 

) a^ . 

. . 1 [V ' s (.'('Jt^v'.'ppt of r,X-2ta ' 

a'MKipiri : a-' • .fM-i ,5 <:ai'. '(-'pt of /lata wh"icli re r'oqni ^es ' tiiat any attribute 
\\\-\\ th-^' j'lorMMMy in .1 d.t^a t.j ! eriu':ait configuration [ ij . A data 

coji f i q nV..j t ! on i..i-.vd <)\\. \ \\^^ ^ r>\ \v\<^\\^. wwvAho.x ,^ 'euraa.int t.(.?i'm,' and 'project 
qr:jde* ;iM > ihia-,-:. Vv'^nM ifP'Mr foliovv::: 



" a i uq If" q(5v> ' i t v ' 



( j'i-ntiay fh^' ci.iia vvb * ma I'l t s iind data items lined 
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Valtae 



value 

Fall, 1975 
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A 



'./.■^■■.\ 3.3. 'PIPS Coricept of Data . / 

^/rtie FIPS standardization progr-aA defines a primary data llement as.oi>e 
-that t'S the subjec.t.of; a record and 'an attribute data ^Idment as gne that 
(Qualif ies;' or quantifies another data elqmeint fl2r pp. 8. and 7 respecrtively} 
;A. data .<^6^,f \cjuration b^^^ed- on .^e * student numbery* 'cour^,>l and /ciUrrei^^ 
term' ^'afe%r ibutes ^^^^^ 9rad4'* ptiniary * Would " appear- a^^ followsf^'^' 



Attribute 
Student ' Number 

Valu£ 

2S8-S4-91J.0, 



Attri bute 
Course"^ ' 

Value 
MAN 621 



Attribute 

IT- ---^ «- 

Gurrelnt Term 
Valu^ 

Fall', 19 7 5 



Project Grade 
Value ; . 

A 



3.4. Lanrjefors' Concept of, Information 

Langefors developed a concept- of informatiofi which^.recoc/nizes 'the 
essential c^ata element types, of inf ormatir)n syntax [4, p. 32 Oj. Using the 
previous cdnf iqurat i on , . this viqw of the components of information appears 
as f ol lows ; • , 



I' u I n t in T j. nio 



Property 
Project Grade 



258-54-9] 1 :) 



.Fall ^xl91' 
. aJ 



Va iuo 
A 



3.5. Mc t ) r> n c:> u q h ' s C"o i\ c o p t of I n f o r ni a t i. o n 

M c: n(.:» p.o uq h ' s v : t .) n c ep t.. o f i n f o r ma t i o n a 1 s o r o cog n i z s t hv. s s e n t, i a 1 da t a 

element c o n f ^. <} u va t: i c> n ^ To \: info rma t i. o 1 1 h y n tax [ p . 102], A c o n f i qur a 1 1 on 
his for I i I wo i i 1 d a p pi-: a r a foil o w s : 



Name Manu^ 
' S t \k\ ow t U umb Q r Co u r r 



Va 1 ri t m 'T' line o r 



^-^idiL^ 1J^„ oV Quant ity 



ValiH* Value Valu<.' 

2 5 8-54-0119 ' MAN h 2[ fall, 1 9 7 ') 



A 



Tdq(|f.irt 



3 f $:v ..Sunuparij; .of ;tKe: irifprmation: ^ 



\v ^'-''^^-The^si^^x ■; of .;^five /'appf pachas- ■:tp'\data':\'an,d/Q^^^ 

: thte . faajsi^ J^r ;^ntKgsi ther irifojrmation syntax concept . The contrxbutipn 
of each ja^l?^ follows (Tbe corresponding infdrmatioh 

syntt:ax cbmJ^feMnt 'is show 

Infomatibn Algebra i- More than a single property (attribxite , 
.Z^' timer and property data elements) should be present in order , 
to iderttify informatVon, . ^ 

Chapin - Any attributie (property data elemen|iJ.->^^ be^^^'fv^ 
. jprqper.|y_ .1^ dlppi element configuration with th^ 

^^"^hii^ 'and tiny?? data 'elements) serving- . 

♦ as identifier firoper ties ' , . • 

FXPS .^r Attribute (attribu^isre ' data element) anc^ primary (property 
.. data element) data elements describe the, field contents, of.. the ' '. ; 
records in a file. 

■ • - ■ • ' ■ ' ' ' ■ '---^ ■ 

^ ■ ■ . , 

Lange fors - Three essential componedts^;' object identity" . ' ... 

(attribute data element)/ point in time (time data element), ' 
and 'property- (proper ty c^ata elemen t: are required>^in. the 
structure ot information. ' , / . ^-v ' v ^ 

' McDona ugh - More' than ohe name (attribut/o data olenjent) may be - ' '\ 

needed to suf.f iciently identify the set of objects to which ' 
a quali ty or qUc^ntity (property data e lement ) refers, and 
point in time; as well as period of time^' id-ent i. f iers .(time data 
element')' 'may be necessary. * . ■ 

Bringing these conceptual distinctions together, the information syntax 
formalizes the structure of a data element configuration, to document 
information interchange from a human decision maker ' s perspective. 

■ An lOL Synthesis 

(Jsinq the^- versions y^f data and/or information summarAxed in the previous 
s'DcCion, the basis for, ^n TDL Standard may be derived. This sectiorj presents 
a synthesis of the' preceodinq concepts in terms of the information syntax, 
information^ element , and in foijinat j.on item definitions given at the.end of 
section ^, Jhi s synthesis is presented first in. terms of the concepts that 
make up .the inf nrTT>ation svnt£^x and second in ,terp/s of the info rmat ion * element 
and information i tern ' concep ts which follow from the syntax structure . [Th*is 
section is an extension of. work previously developed -by the author in 8, 

pp. 32-4J..] ■ ' ■ ;".v 

Three concepts specify data element'" ty^^es for^user information struc- 
ture. One type (property) designates the. specific process or state of an^ 
^entity that interests the information system user. A second type identifies 
the time, (time) dimension of the user's interest. Ah interest in'process 
or state specifies a period of time or point in t irfne/ respectively , Finally 
a third type (a.ttribute) specifies the data 'element required to identify the 
-specific instance (s) of the entity that the user wants to know about. 

The particular data elements fo^; each of these t^ypes as determined by 
the context of a user's particular problem collectively form an z nf orma tion 
element . Thi^» concept name -suggests a sot of' data elements to /parallel 
the data olemen t concept. In turn a set. of data items for the data elements 
form^ an information ite m. This concept parallels that of a data item . Since 
each data element in the information element may assume any one^of the data 
iterrfs in its rango, a largOj^ ,numl'.)er of ' i.n f c>rmn t i on i teiirs may exist for each 
information element. 
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4« I. . •lrifoptiati6n Syntax 



;/> ii':^^^^^^^ develops a rationale . tax. : in forma t ^S^0i$^^^ 

the.-, essential dajia element configuration U5er;JBBjft 
structure- Forrnally in formation syntax/^h^^^^^ s t r tiSj^Pr^^gjcp tb Hi 

a|::aata. "element tybes: • Attri.|gg^;![^s)jM|^^ 'mt.- first fe>^''dlpa 

^^^liiil^ ^vp^ ' ^^^M iy^y ' reiiR*W#S^^ the laif' situates the data 

*" -^"^"^Ift *^*^" .-^^i^SiffPr'^-^ c vraBir i n res t to the user c6ncerninig the entity. Thoifce data 
eliil^Jip^'^p^ formally defined as follovs;"' ' ^ 

■ ^ P'roperty A data element which designates a particular process ' 
.•or state of an entity gf interest to a user*. » 



Time A data element which identifies the period off time 'for 
procGsisv, pr point in time for a state of an entity - 



a 



Attribute (s ) - One or jmore data elemenj^^ I'which ideati fy/ an ' entity ^/ 
whose ^5rocesS'or state the pi^operty data , element: designates* ^ , 

These information syntax concepts may be viewed in terms -ot a triangle- which 
provides stability for the. st-ructure of an informatiqj^ query and response - 
for a human decision maker: ' ' ^ 




Time 



Propert.y 

If we e^xclucie any one of the siji5es-'6f the triangle, the information 
•structure of the user's query and .j^sponse collapses,. The property data 
element provides the base of the triangle by designating the p.articular 
interest of the user concerning an entity. To complete a stable structure, 
wc" require two types of data element identifiers:' time and attribute. The 
time "arm of'^he 'triangle represents a special class* of, identifiej^which 
always must^ be present in an information interchange. Therefotj^it is- , 
singled out explicitly as a part of the Syntax. In ^addition c^e ^or more 
identifiers will be required 'to pinpoint 4r.he parl^ljpul ar instances of the 
entity of interest t-o the wse.r , T^h^ attribute arm of the trianqle satisfies 
this neeci. If we fail, to recognise any one of the three sides of the stable 
structure in the exchange between user and information system, 'data will be- 
communicated rather than information. As the definitions for data and 
information emphasize in section 2, data will not be useful to the human 
decision maker in his problem context. 

The property definition points out that interest in an entity may occur 
in orrc of two possible ways. A decision maker may wish to know the conditiofT 
•(state) of an^ entity at a point in ti»»me. Alternatively he may wish to know 
the change in condition (process) during a period of time. This fundamental 
di ffercnce between state and process property data elements occurs in 
accounting in the distinction between balance sheet and income statement- 
■ accounts. The property data elements recorded on balance sheets report the 
^status of entities at a point in time. On/the other hand, the property data 
elements appearing on in^come statements report, on the process, occurring for 
entities over a period of time. ' » 
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^^^^^oaeK^di;. ^^^^ instead b* u|15lf av'^ structixire fpr^^:t^^ 

. exchange, the information j^yntax calls 'for specif iQ type& of dita e^^ 
in a ..particular arranqomeut. Second this same' syntax insures the inclusibnv- ■ 
of the- timo Hcita element th<it 1 s absent . in tte oriq-inal query of the prbspep- 
• tive employer to the slutlcnt re-cords .system. w .. ' 





* ..Wi th the requir<^m/^nt: to U3e^ standard data elerm^ts in preparing the 
cxchaiWe, the third problem concerning the term o-f t|g& course, or .current 
.te.rm is .cleared lip.., In this" 'case *the employer wants "fep^ know the- grade 



situation ia 



current fcerm* . rather tA^in when the Course was completed. 



. Four til with, tho rpco^Tnition of- the differt^ce " in ' c6urse grade* and. 'project 

g:t;ade., ' th..r--.? be more appropriate for his , 

decision ro^n^ ^ cin^Mi ts . . ■ 

•V y ^ . ■ .. . . • : " , • ■ . . " • : - • ■ •■ . ; , ^ •' ■■ 

' ■■ > In the^fiftli posai hi 1 :i t:v for ambiguity, the, use of * strident number 
'(defined as the .social security number) clears up the. Bill R. Smith y^rsus. 
» Bilt^D, Smi in, ^confu.^ioi^ * ^ the V student number' show^ the pe:ffson, (entity)' in' 

^^jucshion to he "Bi 11 D.^ Smith who complQted-the course in the winter of 19,75. 

Vitialiy witi'/.further- claritication, we determine that the graduate level 
* version of t "no * course * ' v;as taken by Bill D: v^mith. 



: The r.r ructMre entarce^*] by the X.DI, approach; deals unambi«Juously with the 
guery-resppnno i r. f ormation i n to r*;rhariqe loetween the prospective employer and 
the student rocord^i svi-^tem: i ^ . 



Xrifonnation Syntax < 



At tri butr 



/ 



i;*ri me"- 



/ 



Property 



Information Element . • ' 

Studc/nf Nunn)o;r, (^ouri--^e / Current Term / ^Project Grade 



I n f o rma t i on r tern 



HAM' 621 /■ 



Fal.l V'>1\ 



Response 



•Usraa tiM<-; r-nrinlzin i 'itru.'ture employ. inq the three meain concepts of .lnforma- 
^ .-Ir-in-nf , .mr] i-tem, '-and usinq the standards for representations 
of datV -bu'viit s, .in J nformation- interchanqe with a significant degree of ^ 
poten^i-iI m i ^uindr-r.^t aiKli nq ivan been clarified to the extent where a very high 
probahAlitv r>xirftf:1 Miat'tvlu- oxchanqe wilVbe understood and the parties to 

■ the e>::::h.j/iqe 'wl 11 conTident of thif^. ^ This contrasts sharply with the 
situatior- at t^v:- ond rq" tho ovanipi*:^ '^'^ st>et ion . 2 . , ' 
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5. An IDL Standard ' 

I . ["vVifn 1)1 1 .U,y of an XDh Standard 

•^m consid.diha the' feasibility of aj:i IDb standard, three main phases 
■ -o- ' d.-^^A^>lonmvMM , iniplc.-mentation, and maintenance. In 

/ ^ ■ 



rihould bl-*^ re-:: 



?04 



o 




'^<(ji^^3^^ asJcs/ wh^^tfiei: •;titev^.s.tafc^...:p:f^ ;;arti.:A:s,-$u^ 
^c4^i^ '■ fch,0^irutiat;ibn;:■af ■ ' \, 
■«#^ei;i tl^^iv^^ avaiiabil j,ty; c,f car;ry out th^ 
^jeiV^eibp Given deYelopitteataX leasiW it be* 
pp^#i bi e^^iid in^Xeinent tb^ standard once deyelo|i6.dl^ v This, pan 'b^^ .viewed in , :^ 
terirts d* Vt^^ oi t^e ,^a.n«^ on sujppllers ^nd use^rs and the^ p<>s;sibiI- 
^t;y df>-legal . dowstraints on implementation. • . 

Once implemented, the work will not be ' iusti:^ied if the standard cannot 
be maintained to reflect changes fin the .»state ,df the art.' Thl;s final aspect 
of feasibility should consider the extent and, frequency of x^harige as well as 
the availability of resourc,es to perform the maintenance actiyity . In .all. 
thr^e phas^^ feasibility, the cost incurred to achieve the expected ; 

b^enefits must be taken into'^cohsideration . At this time the problem has not 
been explored in enough depth to provide cost estimates. v \* . ^ 

, . \a. Development Feasibility ^ /t 

The two previous sections summarize the precedents and use* them as a 
ba^sis for the development af an IDL standard. One conclusion' is suggested 
by this material; the conceptual background for an adequate distinction 
between' "data" and "information" now exists, Al'though tThis fo\^jrvdation 
exists, individuals tand organizations have not implemented the^'e concepts . 
in the ongoing development of their information processing capabilities. ^ 
.This may be due.in part to the absence of^a consensus on this distinction.^ 
With the development of IDL, changes in practice will more likely odcur . 
sincfe individuals and organizations will have an information standard for ^ 
incorporation in their day-to-day activities in systems .deveiorpment. r 

• . . ■ ■ " >..- V' : - , 

Not onlyVmust concepttral foundation' be present but a sufficient 

niJhys>er of indivlduilSl^must be willing.^to devote their time ahd the resources 
of their organizations to the development work. A start at identifying 
these resources are those individuals who are responsible for bringing the 
state of the art to where it is today. These individuals rept-esent tne Core 
of e>tpertise required to accomplish the development effort . TJhese individur 
a 1 s are-mos t - lik e ly - t o prov . i d e c o nsu l t a ti o n and rev i fi^w 9upport^ f ui C hg tfTfurt 
This implies the need for a small group of users who are individually , 
ar 




. ed 

the paper to this group 

fox this undertaking- , 

b. Implementation Feasiljility 

1 ' ^- , ■ . . .7.- ■ / ^- 

Supplier conformance to an?' IDL standard arises, in the specification of 
■ the report outputs of'- proprietary software packages offered to prospective 
us#^rs. Sui5port-for the standard from tRis sector can be approached in terms 
of the abrilty it would provide for 'presenting an unambiguous statement of 
the output content of a software packages ' From a user viewpoint, an IDL . 
standard represents a logical extension of the emerging data , standardization 
efforts to gain control over the specific content of file oriented data 
processing applications as well as data base management mformat ion proces- 
sing capability. 

This standard would provide the user with ai*^nambiuous meaps for 
describing the output' content of traditiqnal or data base applications as 
well as a me^ns for specifying new user requir^ents in a fashion that ^^an 
be unambiguously translated into specifications for the ^required input and 
processing activities. Implementation in the user environment implies pcUcy 
decisions ^requiring staff members to utilize the standard in the description 
of the current content of information processing capability and for specify^ 
ing new user requirements for processing. F.rom "the legal angle this . 
standard would promote a freer market by providing the user vi^th more 

* . . ^ ' ■ 205 / TaqqaVt ^ 
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• -/l^ystewat^^ of package outputs improving their ability to>perform - 

-■-.\C.om of software acquisition*. This promotes fehe« ' 

public interest 'by .errablin^ more so^indly based decisions regarding the pur- 
. chaS(^ ;of software service's from a supplier. /- ' 



Mainhenar^ce Feasibility 



. An IDL standard would have a Jow degree .of V^^S^ati 1 i ty . Since .the starj-- 
da^d^WOuld doctiment poncepts rather than specif i€- co?i<!:ent Kg'; g. data items ) 
ifc«*-wpruld not be subject ;to extensive or'" frequent revision. The^ primary . 
main tenancft ef fort would involve infrequent cflianges to clarify thd. meaning 
of the content of the standard as direct user ^ experience raises questions 
■ of interpretat-idn . Changes in technology would not affect, the. specific., 
content • of the standard- as much as it would .the- w^y in 'which- individual 'users J 
made u^se^of the standard in^^ th^ir^ iViformation 'p^ocessied^ ehvironrrientV' ' 

. Jmprov^d technology would provide impro^yed . meajis for utilizing the 
standard. ligco these advances would be under the jurisdiction of' 

individual ^us^er.s rather than the responsibility of a standards group. ' The ' ' 
.same' individuals who would commit time to the . development of the standard 
'Wou.ld be looked -to to provide the resources to' perfprm' "the .^infrequent modifi- 
cations to insure' increasing clarity of the, content and intent of an* IDL 
standard. ' ' . 

■ r ' • ■ ^- . . ■ ^ . , -\ '"y. 

* 5..^2. Benefits . of an IDL Standard 

The. benefits /to be 'realized by the developmentjua^-rnnplementation of : an 
I PL. standard can be viewed frQm three * per s£,gj::Ji4;^^r^§T'''^int interchange > 

and-- feducati'dnal, . Intrinsic Ben^^fi^fe^^ user ^v^ithin the ^ . 

context of a specific ^jTsj^J^^-aTTo^ Next ihterchange benefits ^arise from\ • 
•tlte' exchangeof_Jj:>#^^ within^ 
t^ie^.^Saii^^'-tr^^^ ojtganization ■, or , between distinct '^a^j^^i^ational units. 
Sucational.ly this type standard will prov:^de an accej^od basis f of'^ developing 
^ a; clearer: appreciation for tber stude^nt of the relationship between data , and 
in^o-rmation in human decision making/ ' > 



As with the various aspects of cost in the feasibility section, the 
currt.^nt level of problem understanding does ndS^^^jpermit the listiqg of specific 
economic benefits v/hich Vill arise^ f rom this standards effort. Even when 
' they are better anderstoo'd, the benefits will he based primaril^y ^n int^ngi- ^ 
^bles for the inf orn^at ion processing communitry. Benefits wilT have to be 
developed in terms of values associated with an improved understanding of 'the 
information^ con tent of exchanges of information. - ■ ■ 

- ' - . a, Tntrinsic Benefits 



Within an organization the benefits from TDL arise from the ability to 
build an organizational iiv/entpry of the information output currently pro-^ 
. vided by inf ormat ior'i processing applications. Developed as a s^ingl^^ com- 
puterii:.pd 'list of th«e information elements on all the output report^, this 
inventory would represent the organization's in formation menu .. CSee 9 for 
the description of an opera ti ona 1 version of an information inventory in a. 
University organi zation . 3. 

' '^^ ' ' . 

Data standards provide for tho identification of datd ^imbigiai ty and 
.duplication in the Varigus files of an organization's information processing 
applications. By extending standardization- teen compass information, the 
o rg a n i za t i on w i 1 1 he i n a po s i . t i on t o i d o n t*i f y d up ,1 i ca t ion of info rma t i on . 
' ■ ■ p rod uc ed by these s<\me a p p 1 i c a t i on .s . The deg roe o f r i go r in the s t r uc t ii re 
^ of the standard implied in this paper 'n)akes it pos4,il:>l^-<>*^ cpmputeriije the 
p r o c ess for identify \ n q t h i ^ j cl n y:> 1 i. c a t i o ii . 
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"."'-:''y;.^:^ ''"^ * ^ V h. Interchange • BeHefi ts ■ ^ -v 

: ^^-i^^ ofrers^ the greatest potential long run p^oS f -ipr < 

m IDLfc standard,' With the data standardization work as a necessary .pre 
qui^iieV information standardization^ through IDL would provide the basis 'for 
helping inisure' that the parties in an information interchange understand what 
th^y ate conununicating with each oth^r. : Guirrent representations of data 
elemexl^ts standardization . effort3 are .working to insure understanding in-^-data 
ISI^eiiahge. "With .this activity well developed,: the opportunity exists to 
begin to deal with standards for information interchangeV 'As tliis paper_ * 
'af€igges|ts'r utiles s the human decision maker ^s context is encompassed , an . • 
interchange represents a data rather than an information comiuunication . 

/ ■ C EducationTS^l ^Benefits v . . V • ' 

' in the educational envirohmeht for individuals preparing for a dareer . 
'in Information 'proqj'essing-'a^ well .as practicing professionals interested m 
upgrading their skills, a significant need/ exists .to- mor?. precisely •>^; . 
distinguish fhe difference, be^^een'data and information. The IDL st^adard 
would provide .the lagical framework for developing the appreciation of thi^ .-^ 
difference in the educatldl^al setting-: . As this appreciation is developed m*-. 
the educational context, new •entrants as well 'as practicing" professionals 
will carry this* underst^ilding to their work situatiOiis. ^^s this evolution 
"occurs, the -prospfect: looms^ that we may be able- tp mo;*^^-f?bm an era of data 
to information processing systems. Prof ^sSionally we V?lsl not really be abl^ 
to begin to develop information systems on extensive basis until we ^ . , 
appreciate what "information" really implie^s and; providj^ it as tl<:| output of" 
bur systems'^ for decision makers. - Stated as-succient ly as possible, we 
cajinot build inforwatj^on processing systeTT\B unless we ^comprehend the ^meanmef 
of informatiqn from the userV^ point of viewV V j_ ' - 

' , » 6. .Future Direction ' • 

' Jp'^is paper ^relates the development of: an- information documentation 
lanpage (IDL) standard to ongoing standardization efforts in bther areas, 
principally that of data elements j^hd their representations.' An appreciation 
of the significance of the difference between data rfhd information .was out- ^ 
lined in the second so^ction. Then the' third and fourth .sections summarized 
the precedents of IDL and used this as the basis for synthfesizing>the founda- 
tion for an IDL' standard. Finally the 'last section reviewed the feasibility 




respectto an luh sranaara. wi-uii unxo aijpj.v,v.^w ^^^n — - c ' \^ 

tive' information interchange-^ the question arises of whore to ^o from here. 

Your intere^T is solici ted,' in the initiation of an^ ANSI standards 
development -project with the purpose of pursuing, the materia^ in this paper . 
in sufficient detail to determine the merit of an IDL standard for the 
information processing community. The goal of the effort will be to develop 
the phrase. "data representing information" found in the FIPS definition of 
information -interchange to apply in the problem, context of the human decision 
mak6r.-This appeaifs as an increasingly significant need for the information 
prpcessing community. The scope of the effort will b^^^^/^^f ^^^/^^J?^^, 
standard closely .integrating this with the ongoing work of related ANSI 
activities. The program of work will involve ^the. analysis and development 
in qreater detail of the feasibility and benefits of 'an IDL standardfor 
information interchange. Efforts of this type will ^rViually enable us^ to 
extend the idea of the mana^gement of d^ta elements in information prt^cessing 
to the notion of the 'management of ia^.'^rmation ^ m organi zations . 
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• ■ ' Answer Aa-Harty White pointed ou# in his,.„presenta:tipn "to. the^^^^^ 

■ £&l^wi%^ B^^i#t^ A ttuman decl^ilon inaker .may cons ide? (in hia ^xnjow^ 

lit tke v/ifth Jesp^ct tb this state of nature. ,An^^ 

- p^^^as^^^ the door of the^ndifvi/dual 's of f ice and casually mentions 

dividualvs uncertainty but cjoe^^ not re^ 
relciSed?t s present 

his o^gani zaitipna^ responsibilities.^ . 
(tiiTi^ data Item) raining (prppetty "4ata 
:> in teite of . the IDL^ syntax] (lo not matbl> 
«ni2ation3i resp^^ of the user, V Jh 

ems did re late to .the discharge of a , deeir 
s iTiefely a^ata interchange in-" . 



-.y This:; inteVphan^e;;'^ 
^>:pi^kent:- •in'fiotmat i on •',s Ince it ; i s n 
; ^6!it'--'£ntxii::^( deci salons .in carry ing o 
.'•■vqrtifti;:-!^'^ the data item^ received [ 
;.4jt;«^iftifi.''^ut«i:d^ 'data -it ' 

'iip problem or; 

• J^ontita^t^ , 

s ion / te spbn s i bi li t y'iP ^ the rv wh a t 
;■ ';iprinati'Qh^ ■interchange . . . '■'^'■■^v..' 



This example truly . Ulusyktes that infb^ is in the eye of .the , . 

efeholdei: . ■ However the .IDB syntax prb\n.<3es an OrVanXzing f ramework >f or in- _ 
itingV'that .'when the beholde'# s eye percetves a p^bl^m 
. Jata it4ms the necessary Comfcionents will be presentN^^operty , time , ana , .y 
. -j^ttributeils) J to derive the/heedec3 information item. . ■• : / 

' t "time// logically an "attribute^'? Could you explain wKy 
frat^ly? /is it bfe cause. ;it is so often overlooked? . . y ^ 

■«rh o§- You//cibservatiOns are cOrreCt . In ef fectj the time 'cpm- 
ponent oT^h/I^L syntaJ is .'a special case of the^attribute cOppon^ht. ;^Siji^^ 
it is an attribute that/must always be present and is^in fact ftequentlr 
overlooked, s|e6ial tre/atment is given to this "attribute" by pingling out 
•^tiiTie" as a cJ^-S^^t^ cpmponeht of .t^^ Ip^ syntax. . j 

Question'' I attj nbt-feure whether the ^^^^^ promoting! the ^develop- 

^nt o^;a neji^ ^sOf4fa/e or ihfprming nie of a model in existancej. If thete is 
^ model or pIlot'Hgl/ng d^VdS^i^ed , could: you tell, us where. i 



' Question 
l/^you treat - it ^e 

Answer 



■ V;-: 



Answer :i!A pi- 



it has beU deVeiopedl;u5ing IDL- This pro^^ept is described 



in " DeVelop ifiq anl&rganizat^on's Information Inventory" [9]. This, reference 
also presenel IDI^^^lfro^ another viewpoin| as it especially relates to the m- 
;fO-rraati'on iwVento|| p^ ;||. '-;; ., '* ' 1 ' * ' ■ ' 

' • This- pJi)e/ p|l>poseS to- extend th^Flpfc concept further as the basis fot : 
initiating th-Tdejldlopment of informations standards to complement t^e current 



effo^tts unciek 
that' we musty/even 



„ the development of ^ ^afca Standards • It is. 
tnat we musoveven^lally take the data pirot|es|ing user into a 
decision mapr if ijfwe are to.evei' succes^fuUi^ come to grips 
tiveness dife)snsic[Tj| of information- inte:^ehMngfe in organizatio 

■ * • ■ , i 

ihse comment on the r^ait|ioh of IDL to, data 
akta detinition as reMt^'d ;to usage. 



- Quesjt^ipn PI 
parti c^ulgifr as bo 



3wer 



IDL '^fepends on the concurrenji developmei>t of dal 
'itcaiion ot^i IDL, the data eleme|tsi^ and data items cor- 

Whi|h refl'^cts the data use identifiers ajppropriate 
in t&e orgihtzationi The data^ elements and data iter 
2 Were taken frpm a data dictionqiry d^ive^^ 
of the information inventory mentioned ii 



the ap 
; tiona 

m.^ker 
.ample in section 4 
. the/ implemehtatioh 

■■./■■■. : ■ ■ ■ 
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2 3 



my contention 
ount ,as a human 
:th the ef fee-, 



Lctionaries; dn 



iSt^ndards*. In> 
fm da^ di<z^- 
.he^^lieg^ion • 
se4^|^l^e -ex- 
Support . 
e answer to 

Taqcjdrt. - . 



1*^^ -P^^v^^ elements used:.roust have definitional meanings 

:^.;€Qr:,l:he. ae|<:?ist^ question,. / ■ 

■-v-^-;.--^-;-w: -.Qu^tioh ■ In your .opinii)n, what or how much background does a 'Whaqer'f ■ " 
; zieeid to. have ■ . , . . 

r':"' ■v-'.;- ^swg^? >'it- depends on the use made of the IDr concept. .^If the objective"' 
is to. develop an organ! za t ional informa tion Iny^ntDry , then the systems ana^ 
^lyst ^can work with the advice of the appropriate managers - in Identifying the : - 
.infoifmation content pf reports without, the managers feavind to '^understand the 
IDIr. Concept in detail, ' , /V," a ' /, ' , ^\ ' ., 

• -4 * ^^^^ if th^ purpose is to use IDL In^ t-he' conte>ft of idei^--^^"^ 

■ tifyxn^ a manager *s new or modified information requirements/ then the pro- 
. ce^rs wi41 be facilitated if the manager has at least a basic understanding Of 
^ -the : ! PL conceptv ^y experience with . MBA. evening program students who are^- 
:managersAor managers to be indicates they can grasp the essence bf the con- 
cept, easily -and m some cases more readily than systems personnel. The 
managers! more natural orientation is to think in terms- of information*. Un- ' 
: fc^tturiately for th6 effectiveness of the data processing profession, "the Sys-- 
stems professional too often, thinks only in- terms of data. 



I 
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International .^^t^rVdaMs for Data Transmission 

V, N. Vaughan; Jrv Cl:iairTnan Cv-ITT Stuair;C»rpup 8p, A 

• ■ ■ ■ .. ■ : A.T.^^'T. Co. , . •. 

-5 195 Broadway,,, . . 

• ■■ . New York, lU - Y. 10007>^U,::?.A.. . . , ■ j ■ ^ ' 




Comroenoing its work In 1960^ CCITX Study ':irc^p A on data 

transmission he^ developed 8t)proxlmately 35 standards 'for d6ta camrnunica«oat 
oyer the piiblle teleeommunicatipns networks,: . These ,are. widely . .. 

observed in all of the developed nations . of the -world and have pro- r . .: . • , 
vlded a foundation . for the growth of teleprocessing systems, Hiese 
standards include Interfaces .between data processing ^n 4 data,,: 
coominications equipment / -transmission bit .rates, tranemissiofft codes, . 
modems) transTidssion e3*ror 'Control, acoustic coupling,- the use of . 
digital faMlities,: switched network .and leased, line applications, 
etc; The role and responsibilities of CCITT and the^ relationship of . 
It's'work to other ' standards organi'^ations are described. , The : . ' 
accoinpiishnient,6 of Sp A are . sumiifflriKed , and- some insights are provided ..• , . 
on current, and future Activities in this field / ' • V ' 

key words: / G':iTT, code,, data .transniisslon; Interface, int^Graational ; ■. 
alphabet Ho.. 5, ITU re.commehdations , standards ^ switched network, • •• 
telecommunications. , • : . ■ • • 



1, Ihtroductipji 



• This ptiper ' will ■ describe priNainally. the-workvof v;^??. Van. abbre^^^ 
fiVehch- words ■ meaning Tele-raph bnd Telephone [nternational- Consultative .'oinrpittee i in- . 
the field of . data coininurilcation-. To set this work in perspective, It is lirst^ ^^ 
necessary io. know. something^:of the, normal, role, and responsibilities ^of^ J .u anu :;oW;a. 
relates "to otlier .'domes.tic', and , interriational :standard£ activities^., ; _ 

• , ■ ■ , ■ - ■ . ■■ ' ■ • 

" The f^m'-'ls ar arm of the ITU, (IntematloP.al, Teleaommitdcatlc^ns Union) w}dt>i',is a 
trea-ty^ieVel organization e.staY,liShed oyer iao years ago. It - in related to. the l iu.^ed 
Nations and recognised by the UM as beim^respon.'sihle^ for all mternatitmal j|gle- ^ , ; 
comimni-atior'^ natters. iTi; conferences are' held about every- six years ■ and ere,, atte-.v-ie-: 
■b? laree -official .1,3 dt^leRatlons headed by an , arnbas-sador-level representative of the, . - 
^ iSpartLnt of State . ^ rncl^,.ded are representatives of the . .nd the ™,or h.;^ao:;,estxe. 
ana international teiecom.iid^6tlvn£, carriers. C^:'irr -Plensry merrtn.ngs are helu., 
usually at thee ITU .■headqtiarters in (Jeneva,, .-;;ltserlaiTd,. : about .every tr^ee years . enr: 
; ratifies the work of its study uroiips. . . ■ . , 

/ ■ ■ r.-TT-r "Handa-^ds"' ar'- n,-.t correctly oalfed standards but ore ter.-^ied' . reconinienaatjoTi: 
Tl-is terain.-;lo(iv is essentially a euphenii>:ir; becsuse,. in most .c.^.n.mtries of Hhe world, , 
■those- r^ccrr.n«ndkions are riiTidly obsei^'ed - r„ore s.r than most .other ^_^std^Jards.. m 
'■■-CTTt parlance "Recommendation- X. 27: Jlcctrical .mracter-rsties for 3alai\c,ed> .-ouble_- ■ 
current interehar^e arcoits. . Is equivalenl: t.-> or syt.osor;ous - vn th 'Uandard - 
aectrieal, Cliaracteristies, ■ 
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■ : -v ; ■ The ...substtotlve .:work on '^Btend^rde V : in -(^CITT is done .^by: ' it s ' 16: numbered • study grbtibs 
: : W^^^^'^^^y^:"^^^ switcbiiife^ and si^ajlitigy- ' ' ' 

: . telegraph, and. :^igndl ling;, \ etc/). ind:ttey?e Special ^st^ld^- groups^ (^:p- .A ^ G 'and^ 0) 

^, {^^P. ^O; is respbifsible^r^^ data transmiesion, Pt was the first ■ ' 

• vtlTT • study_ group ' ttf/ljc clesIt-^Bt^d . ''dpeclal'' . llie r&afrorivf br sxicb a' designation was 
v; - tmt ,th#^.COT .pl^ntoy whidi^; author j?:fid, o'p A in 1960 recognised tbat-^its work- ir^uitl W ■ 

or a- barcfBd- cha^racter tind/y/ouid' cnrerlep the VK)rk' of ' t^everal exifeting "numbered^^ stu^y ' ' " 
■■.jp^ms bctli: telephone, Wd. telc^graph rnatters. ; ;niis has proven "to -be the caeS 

• • and A has cooperated vath at^i lirawon '.^uppcrt' froi^T a nuriiber of . the . teleFraphV telex " 

and. telephone/ stud^ groups/ . , • ■ -i, ^ 

-^r^-r^-:^::^:^^ ..e^ct ivity--i>i-- vi4p A- was to- t?laborate-' on-r-its -ivortc- pivogreffi to: ^ 
.-.aub^eet*? ^uch as : networv. Gliaracteristics/, interracec ■ tr^ngmi^eion spe^dsV ciodes^ nxi^ 
; •' ^^?^y ..#^ti*.ol, acoustic oQupling/ autonBtic calling' and toswe^^^ raoup-bandw^^ 

■ ./(JiTQa^its, tbe vise of digital facilities . "^WitcMd netivbrk and leased" line' ftppilcatlbns : 
' :«Wf: /In. |)roposing "answers to these study queM;ion3', the' ri)enibers 6t Sp A have Submitted ■ 

- . ..d^OUrajnts total ir^ rnan>: thousands' of pages, d\y:>.ing eaeh plenary period." 'mseus^ing and- • 
.^ ; .debatln^ the merits of the various proposals and/arriving- at^^a ocmsensus^^ hd^ ^ • 

, mianimciii& agreement,, ha^ constimed nany hours of the'-delegates,»Hime both iA the raeetings 
.•V-.&nd -.in^ priVate aisa'^4Ssiohf: Y.-here, it-' can. often be truthi\illy said, : the real understanding 
.:";)fl:nd ne^6tiatliig worK-^tak ■ : ■ ■ : ''■ ■■■.■j' , ■. , 

^:-'^he meetiriE^- ; of ■ {i\ 6nd-its-;-:everaI.'.WP's (Working Parties) have- alivbeen' held, ) ' ^''"^ 
-with,:only one. except ion,:, in J.eneva at Intei-^rals 6f.six.to f-lfteen months'. ReflWtihg 

■ the .intense and ,v;idespre.ad interet't .in- data Itransmlssion, 'all have been relatively lafge." 
^meetings.- '.Vith an .ptten^^ance b't'ten, exceeddn^ 200, typically' there- hftve been represen- ^ - 

.■ tati^e^ from the- m*^ / Postal Telephone and; .Telegraph ' ■ ' • 

. IRecogTii2f?d :;^:ivate Crperatlng^'%enol6s.,-(,)r .T^ the l^rg^r 

: Vdeveloped- ijat o£ tha sinall Idghly^ iMistrialized countti«^^S'. Th^se expert? ' 

■.have ,been .assisted .by about sfi eiqual nuLnbei-of^- i-epresentativ^is' bf eompvter . -modem" arid^^^> « 

■ -dfita • tei^iiin^X .man^ifac t-u^ •prgknisatiq^s::; :-:f Z,- . ' vjv/-,; : • 

.liHei'estiniriy.otid eXosi^ly rolated to Sp"A; the^ 'niost recent , Of the ' ''speqiarv study ■ 
■■. .;gr<:nips tO T^.-establish^^d,, in .196 is -^^pecial cttxidy Croup' ' Sp' D -is charged Mtb seating- 

■ standards for;digital faciiities,' / ^Iso closely, rel^ated i?i\^0 VII, . established by t?l&.- - ' 
:.:iV^7::- pX^ti^-i^^ 6n outgro^vth;.pf;.^ ^^cyint: forking- Party, of ■ SG.:sp' A.-and 'SO- X ' • 
- ^v^^lex J^i:t^pi^-^^-^ m yu-m^^^ standards .f pr^'tiew ' public .Uata . ' 

. .In 'th^ :^arae'''y^.a7^;'i;&5j£^ ■■:V^ry:;'.closely . r^-lateJl .activity h^egatx ' 

the^^^r^^rngtiona!l>;::^^ ^^ommittee !:o. 97- (TC O?)' ' • ■ 

was established" to * ccrje-v^M^^Si;^^^^ processin^r ^^ith Sub-committee 6' • 

=t3(;..r,-; -char^^rd-v/lth data tv^g^T^J^^'i^^^h/ ' 7/hiIfc'\a:^superficial,vlevv might-suggest' a • ^ 
complete cn/erlap and . duplication of t.he -yoi^k of -ISO lC^j'/::ce Br\^. ^Qt?^^ fact 



- ■there has. been e relBtively rme 11. overlap end virtually no dupliceH^on^ of . effort.' in' the-. 
■:tvyo organizations. Thl:; ls..-:iue lar^^el^-to thv^ cpoperative snirit end effortrof^he ''^ 
• • lee der s ^ and ^ workers . in^ both or-rani:^a,:;ion^ ' ^.v]:o nave^_seon .their respective- charter' "; 
resporfrlbilitic^. -end' sp!>--ros '.i/f ^coriipet-'-jnce as - being 'ciorrii^lerrio^ary rather than competitive. 



Vaughan,. 



212 



^-X-^- ^^ofy k'SJo oi^aniaationa including; Kei^,; IATA^ IC^.:^ 

-|;^^V.^/X*V^ .'. ' , - V . ■ : ■ ^''■■Z " \ ■■f ' : Z ■ : ''[■■'■, ;■ /, ; ; -'C ; ■.' ^ V' ; ; C':'-;. ' 

- iry the. ii^id of -data cQinmuriicatio:is-,: tl^^r^. is^meraction^rMi; ^ ^^^^ h 

■ v^,«=,>^t.^ rtMtV.fir nor EIA has any ftrmal. relationship wathvuClT^^ ^. wouia_ eitmr^. , 

■ ■ ■ ST^^lteSlf f^iora^LSp; XlSeilre esse^ three .clagses:;of ,CGITT.K«pbe^sfcxP;:,; 

..^ : . ■ (fy gJverSiS (onef rSrelent^d .bfthe PTr) .and RK)A ■ a, (2 )^.cientificpr Industrial ■ 
.^^ ^^orgariSa^SW (3) .icternalaflual brgani«ati^na. - 

■ ■ Si^mpnt i^T.?:T Co - VAf ■ V,HI , ■ etc . In , the seeond category are . IBM, Hpneywell, GE . , . ■ 
^. ...v gyernm^.--TU^to ^ 160, EG!.5V, -.ll.ere, arfe about 30 ■ II ;S. .member. 

'■■■ ■^r :^ are'hpt.aen^ers of,:.or i^rtiexpantf 



CCITT 

of.' ccm.- 



^:6f-«llr^"iz; x-3d)> HA/(yi..:iI'^ ^nrf CCITT tte ; Depart^nt 

■ oif r>>n. <;V.Pd an ■ Tn-^u4fv -Advisory ■ Oroiip with several ' study, groups .including ... ...o ., 5. . .. -. , 

S"?if iaoon me fer'"datB^.t^ '^etiuES are held in- Washingtor^ •. 

S„«llv''sSal ti'iies a y^ar,- and are open t.o the tmhlic. llie Ghairman; . deHg^?,,, 

'end-other data eoIn!TfaI^i^;at.ions a.q-ipn«^^^^^^ : ■,.■.■;:- < ■ , : 

.- .^^.j^ ™o.:T3aeveloB^' the ■''^;A position -on -^^CITT activity:; orvwhibh'the^e Is -to^ , 

Jo^ard^to the rrm- any relevant positions that have^b.on ^eveiopej in- A^^.^Pr -E^^ 
ii^!4e:work on; the int^face-^^lth, ;ne.v.;p^blic^d^t^ networ>;s '^hich xS .in 3c.. , .. . 



■^AdditionaXly'the v^ci^.-of AHrjrofterv. tilBO; ofCioMy reaches ..J.^t ,vx^, i-.C ^^xch 
active liaiJToh ■nierriber- of ' -.-'^ 



4. 



i.'^^T on 



,over_tha general .v,ztc..oa^..;h.p^..e / 

^d-to^3.^:?erlor:^nc^ - ^ ^^-l^;'---^ - - data traH:on,is=ic. ' , 

strong opx.nxn^ .na. X ,vere -tulle-.. , ■ - 

■Sre3;ri.SaSymdLr-;a;io:o.er.^ 

^•eXte^sive.Ir^.curomen^.-^aa^ •V'>:^-.V!:c r noi.o/ pha.o Jitter, ■ . - • ' 

■■ ' „, 2}3 ^' ; ■;■ ■ .■■ vVaughan 
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;v-v:r;^->:rrion^:||rie^^ -the ' work'" df^ Srj'I^ '-■^^^'V 

. . . , statistically S8|pled: :riii,.ber:. of ; international connections.. ; RerSanoe^.SShL if^?^ 
; , Rea : eoofe;-yol . ■ 711 . •A^lte - Book Vol s; IV . ard Vll ■ Green Boo^'vhi t ?v f " ^ v??^^ ■ - ' ^ ' ■ 

., , tMO.Jsr JiBtic5i..i>f a r,e;, test seti > For, example, .n Imlae notie meaalrinir i.t «na 

., . . . , rec^^^ and frfiant.enence are the . responsiMIity ' of SO . Iv; V(maiTiten 

■;-..,.^xpgrtx.o ..od« t^^, BeconpU.h th^:,eed.d result in; the-Tleldof^i^^ 

' '^ to • V'^ffi"^'^ expres2ini..perforn«nce have bl^n defined and continue^ ■ 

r, . . to oe, r..i..nei .or exsTnp.le, -initially, the .er.ror .rate- was. expressed onl^ in te^iiis^'S^^^ 

- - •- '^ vitE in^-.enfetl; at 13wt. •bps;^ consideration is- now being :given to a deflnltfon 

goo™et'Sno'bo^;, —"""^ °' .e-c^-free^eeond. . f or; gfyen .psS ^1. :99^:e^^^ 



: /■ v.- ^ ..^^vltched telephone iretw^rk, bedaiise end^ib-end connection^- ■ 

. el^aracterinicf. Vfiry depending cn locations 'and routfe Helectlon/ itals neSrv^o • : ^ 
; ^ e^cproc. percor^rance statistically. e««Tple,: the Conn^^l ?S tderal 

...length at I?;/ hps {fief. i.reen-Dool^, ..Vol. VII, p. 306). A ia^irM^o£'^h~ 

.■■ -xni^rrrffltion -x^^inoluded in the 3ed, ^ite ..and G^een.:hoo]c:2. ' ^'i^fl^f - '^.^^ 

■^'•^ d^s-rffie?'^4'^i^^f '^i^ir^''''^^? ^1 linss.^the end-tb4nd characte;^^ beefi' ■ . 

-J^W' "' J8-t«-:'^'a Je channel.^ m termor of minlmuni find maximum limlt9.^f6r-all;,of the 

:^Ir'^^t;^'!^ff'^,l^''^'^'''- Initially these were; , established in 1968. anS^ta aal? . 
^'^:fZ^^^ TnoBfBodem. modems use^-^ 

'!nt ?^ -^'^^f-equalirers,. stndy is focused on<a new -definition Of attenuation- 

; ^1w^f!^,^^«'"of b.:^eld to sych tigMt valvies (because meetlhrSgS^ 

.t;en. results:, xn n,any •^.^Igglee" in the circ^jit characteristic ) but lookiS Sds 
-: ..« .s;rroc th and broad :Dand*idth . characteristic . . M in\},e case of test seta the off?cT«r 
.;jr^s.pe,nsibil :ty. for. i5si.anc^. of the.e recoro^ndations belongs to SG IV bS'sJ lif ^ 
■ ■xnfn^'u«&ni8l .irt:;:their, origination and- preparation.; :: ' . ' ; ■ ;:■ ' " ;:- 



iiurtng recent ye'prs, • 

the- .ur?e' ■•■of •fch'?. n'^^t;\\;r; 
oorT'^c ue^i v^-/i'e not ^ 



'fv"'^ r.etworks and. leased lines has substantially in^roved 

w-t-, .1 or data transmission and , for ordinary telephone visage. , This 
^■M.;.£:,ig of Ettentioit on performance that has come as a'result of 
-,. -;r 'ista transmission,- The troublesome conditions thaf have been 
"i^J cy ;ata_ transmission. but *-ere foiind because of data transmission* 
-..oB. .ra;:p:..i:.;cior: ie to the network .like the thermometer in the 



Vdughan 
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letWdfics^th^' irt^rf Boes between the tei'tdnale arid 'networlcs must be well, defined, . The . . .. . . 

^SrSMSrS^^S^ ■in .tv.e .vCTTT working Party - -No. 43 ort Data. Trapsndssion wM^^ , . 

'StaHh^ Wrpiit 1<^7?-K new .(Provisional-) ReaoinmendatiOT^hM v , , 

SSly^ySS^ed^ for. interface ol^o*^^^ 

•'iutegratBd. ■■ circuits.. . ; ■ ■■ , , ■ ■ ■■ ' 

^ ■'■'^-■Wotic on-^s- nptwbrk .iTrterface> : between th^: "Data.^ConmwnioatlQns ^E^uipment'^ , .. ■ 

■cir.ot5P Of <^CTiTT etudie*>. Tiie primary -CCITT efforts., have .been, to, define, signals ,a1^ the ,, ... 
#SSn'?& tS nS<5l net^^ 

; df -:cuslQfer . orovide^ oonrpUters;.:and other data ter-rtoals required , the . stand8rdi?at|on, of ^ - .. 
■'the KE/<yrE: intvsrface'iri^ordCT.t^ V "" .: 'fr - ^: p: ' . ^^j- v 

^"--^'te^rk' on both functioTiai :^ Vr';: 
fihd'^ cohMriiAs to havfc- the close-cooperation .and variable assistance J:?^?/ J^^. , . , ... 

■>£5^Ms ihteri-ade is essentially :^^ Hne of de^roation -of responsibility betwe^^^^^^^ 

^^^Soir';rS;ided%q.lp.r.nt -an^ ^'S^tli^^' v's?'? 2^ v' 28 ' ' : v > 

7->Trf -thp imDorta^^'-e.i--.f thi.>^s-t>.idy-. and its... results {Recommendations .V. 24, "^'^^rl'fi .. • ■ 
-is' •/ S4rSi 2^-) aa^mot;^<e ovS-e^Bi.ed... it .h^s permitte.«^he^£m>e type^^ „■ 
■ ^^Stnint or ro'-n^^ter oort.'to connect- to and operate ■satisfactorily wIth.-.the. network::,in„ 
^ all^fSe ^artSSSlP- ce^^^^^^ The^coirpuLr; or terminal, is able to manually or , v; ./. 

:S^sStSaii^^ 

- ■ : ^ ^^ecSt^s- of •tr;e,.-wi*: variety :of local, national :ahd internet Wi |ransmission^n^ v; , , 
•^i^tiailiS --t-n.s,-thrsuccessrur: and use; of this,, int^f^^e was no .simple , ^ .... 

..2f^t"''^^:;;^:^.^;iaerations vvhich -guided, the ^ork^^ere: tl) -what^c^omer^ 3^^ 
^ ■-S^i;. ar^^-Sid ..axLT^air, freedom of design shoxild be possible on either^sxde of , . 

S^I^JLface ^ith^/lt affecting the ot^er. side. (^), clear- definltioruand ^^^g^^.X . ■ 
swfo^'^ro-- ^hpra-terist the interface, .U) It shoGld be ^as simple^ 

5- 'v-avei =i interes-t : in hjJt not responsibility .for the. design arid performance - •. -. . 
; ^,,-:v/V;f t^G dn't«-f ace, Incidently, .'these" .same.considerations are gHs^ ' .. .■. t 

' ■3^:m^e^tablif:h:7ien$:'of thea,^2i i^^^ for ne« switched public data. neti«K3rks.. : - ■ . ^ ■ 



. on ■ the 



. a^.c+her .v'' tl* earlU-st needed ..esfeential standards Hs for; data signaling -. 

■-■-.„-.c"'-^'^-,oi^v.:.-; r; :f-r;.^ V;f "bits per second-.Vfor synchronous operation. These standards .- ; . 

■ ■!^wlr.^i,' -:-n-.'-.. i, ;'u.--ber."^'.r ,.or.£iderati In mind including' the network perf ormBnce ■ . ; - - ,. , 
■■■ ■^iflna4'iitV^-^-^'--^-'" A..linuted set of; . speeds,: which are imltiples, of .600 . 
■'M''l-^io^^-^'''^^t^ set- IY.22:. ■ -because -^heTut^jre use of hlghe^ .speeds -is - , . : ■ 
-■■■'■-£t'.^'^-r^^rv..;r'o^^^^^^ digitBl facilitiea. speeds -^bove 9600:-' bp's are.^ased, v, - 
■"N^P 8"ll;^it-.r^^et :^f;"W: ;;^;l':n?*»^- o !^ly 4S kbps ' ha£r,_yet been set. , - -- , ,. 

; ■ .,,..-..,t '---.-+r,-'-st^c^J..tUni^ uu, .aTiS7;erin^ and. Clearing down . of data' .calls .oVer ■ ' 

-.- , ::'-^'..^-y,<~l^■ r-^^aulreE at the DrE./!,v.E interface, of -,a standardized,-:... 

s... [^y .;- v^flirPd, -i-n ;itr. ' At:the. time If:-0 :.vas developing a new - .- „■ . 
,t^::^.^.:i^'^-i^>v^y^Br,re > ^ •:^ouivalent of ^the ASOU code -m xhe USA; SP^Ji, -. 

■ ,^r-.',.'-;';vf,.:"-C,.; -..ct :^;prjer-„ .^--tr? code (a 5-bit code,- I. a.- no. 2) would:,-be .- 

..V-■^;'^.^.':..",-p,l,";?.f,vr,,.,,^•^vinc/ ar ■• t"T-r^print.'^r termnals, AccordiTigly, it .joined. ■-. . 
. lir!r".^j:;:* ■' ■ v p:ivarri:'.;i"T?S- ;vork and the two ergsn^satiShs- produced a; joinf - . ^- - ^- 



tr:-i 'co>Tjrranlcatior.55 .and'-data processing coiiirnunltieE. 



^" ^^-^ — I.A, ,Ho. ■-ni^5I'rlatif:ri8l Alphabet •No... P;-. 
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6. jVfodeins 



'^'■■^■J'^'^ I very hean of 3p A^s work Is the subject ot modems. The modem interprets, 
■ le, : interfeces,. the> date ^terminal to the network and vice versa. It deterjidnes, one misht 
;.^l$0;.say controls, the bad-tb-end data transmission capal?llity which the data .terminals - 

■ .:Or...compiiters can use. F\irth^risore, at its lifitemce with. the data terminal, it i$ / 
■,pos6i^e to give a much more succinct and el^iple J^crip^ion of ^ the^end-to^end data 

,. trtasMssion- perforinan.ce in. terms; of bit rates and error -characteristics: thati would bfe ' ' 
. -possipl^ in terms of anal^gye pararreters. ■ / ^ ' ; . . . ' • T ' " . 

■ '■^-■ ■^'^^ stranger to this Work :;mi.ght. asic: ,, Why ,Jhas "Sp A standardized" so ^ny . nwdemei'--' ' 

It.-.woul3: be about as practicme: as a, one-design truck for all. flpplications^ ' There^^^fe 
^oa wide^, a range .of ; traf i:ic ; volurnes, - luessage ; lengths;> ^^peed^oj^eaponse. needs, ' e6onoi3ies 
-ap4: customer: service feature requiremetrts. to : make a .one-desigp ^ abroach prkctioaljle^ t 

• . AXl.of these factors must be; considered in the deyelopinent; of'-iuodeiR standards. What is' 

ne?.ded IS a family of inoaeiris- to bejcept- es sniall as good family planning to 
: ;Whii?l^ . can. meet, all of the 'needs twitp.a n'ear--optiiTial balance between econonics and' 
•■ performance. ' --'^ . . ^ ; ■• v.•.^" ' 

. .-7: _ ^. \ ' ' ■.; '[i 

■ ^'V ■ • facjtors to be 'considered in .modem' design Wlude^ec^ suppressors afe - 

signalling systems 'used in the- switched telephone network.- CtonMdei^fcioh. had-!?:^^ ' 
, ;^iven, npt'^fTly'to the .international signalling systems, but. also to' the many diff erbnt 
national ^ Eignainng systcTDs in existence. ' '.Vithout due consideration to these f actoife * 
:portiGnB o^f thp d^ta messa^-e might be blocked >y echo suppre^ots or the connection- 
- mght be ^autpTQ^ticaily, bro]ce,fi do'vm due ;to. interference :;witih a .;signalling system.: 

-. vKspeclally with ' the ' liighrperf ormance^modems , the greatest dif f icul-ftr ■ in reaching 
agreeTr.ent or: modem standards . is often in oliooslng . between two 'seeMngly equal desicnis 
■ wbere ;e^ch has; a. different, sizperiority .^vfe..; tolerance to phase jitter or ^andwid# 
: . required ) and a_ coinpromise, is>not technically possible which combines all 'the good 
^attributes;: af both designs. Further, some d^g^gns which have had ^ the: highest 
: attrectxvenese when' .initially Studied fi-om the standpoint of theoretical cons iOAWH 
have , subsequently been found least desirable- . when- state-of-the-art. iTr?>letii'enta.t?^s 
(another tlAe variable ; are. considered.. ; . ; — ^ . ^ ^ . — 

•' ■■ ■ , ■ ■ '. ' ■■ " ■ v ■• ^ • ■ ■■ " ■ ■ " ■ ■ ' ■ : ■■ 

/, . . . toother problem i;? that of how to .^^I'tswA recobmendation in" such a- .manner .that it 
. adequately -des.cribes. the "signal a.t . the intarnational ' frDAtler" - po tha't different/ \ • '' 
^ manufacturers,. in different countriesican: build cornpatiKLe '^dem and to-avoid the 
.recoTnm^dertion beiing a hardware specif icationi, . OTmethingi which is not within the scone 
: of Cf^JTr. jurisdiction, t^iere are 'aleo; a — ^ - , . • . . 

• must.^be 'carefully obser^*ed. .. , •. 



. tjossible, pitfalls in the patent- area which 



; . foregoing, te^ds to n^ake, the; estibllshment of -modem recommenaations" see:rrctri3e 

■ nearly iinpossible. oometines when conflicts of cormnercial ahd national ^e If -inter est s ' "' 
are^added to .the rrdx,_it seerne .traly irnposeible. HoweveitV that it is' possible, is -attested 
to be the substantial number of modern reconmiendat^ions which have been approved and by the 

.^^^idespread, suCGesGfuL--«nd rapidly' .growing use of these recomiiiendationsr- :• 

The' ^ccessful Vinterpretetiori and translation of modeTii reed rmtendations into ' 
./co.'Tpatible hardware- desi.^.s; has not always been without problems and it has .sometimes ' 
been necessary t,o or expend an approved recommendation in order to r^ii eve 

. some: compatibility prpblem. ' Bv.t even the best of iivin/r standards are ustimA, ... 
.susceptible to f ine-tunlnrr. as the state-of-t2ie-art advances and as. 'experle^" is gained 

■ in their f}ppli<J,ation. ' '/> ■ ^ ' ' ■ ' ' 
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S"-----. S^^^-^'S^-^^fWi 'rMdeiii'itevecl: Sp' ^^.23):'fOT -.operation : - 
-:S*S^t%aiirte 'mod#b^ reversible wltli^ PPl^^ a f .w^milUseconds .required gr, : ■ 

■'■•V-- :?f coL nominal. operBting speed with ;600 bps a- fall-back for, those^ eonriefotions. . . 

^■:^^flrviQestii3ns^ Vhlch; are - incapable- of -operation at;thehigl>e^.: speed. ^ ^ / ^ J; 

^ ' 3^ iiihe-^initial adoption of ■ v;23 in 1964 vythis>eecmm^ndatibh ■ haB:^^ 

- -SS^r^lSyT^^^ togeth'-/ with many cdirput.er -and terndnal-.ihfihuf aethers have, developed, .. . ... 

hillJ cQptrcl'and;Use.pf the^telecgp^ic^ 

^?^::3S?MK%SS^deii^ j flexible; s^t :of cHpabilitiea.. , -Ipde^d,."9PeratiPn^lth. ;^ 

-=' -^S^e^SeS^d BopiABticated^a^^^ 

' ' .SSed Sl^r^^^ and software y^e^-:. ..... 

■^;:-..^geemeS 7!pr^Si*)#.e: and 'fixed-t^ hardware.- ; ■ . : ; ■. ; ; ' ■ • ■ ■ / 

i.'-,"';^': V -.; rto-i^Ste' sBroe^ 1960-1564 pienary^pei^od, another ;Very fundamenial .recdmntefidetion . ■ . 
' ^ -develoSwTor a 'i^X (full-^^^^^ modem (V. 21); capable of ^ai^ltan6Qusvtwo.way. ■ 
^'■^.^;vJ?SSssi?n:aV:3P*ed.:'up:^:^t 
- - •Iri-leDend'Snt of oach other' by .;neans of frequency division. ; .As with V,23, this^ , 

• recSSndatioB ha^ been refined, s^pletnented and -irrp^^^ plenary: period ^ . 

-sano:^ its' incept ion;. and -the process is continuing.. . . , ■ , ■ 

■ V .., ^-v-^Ti^e' ektensive ^develonri-nt^and us^cf low-cost: teleprinter ,ter^^^^^ 

-Mii' '"^■^f ^-.^vp-foT u^e-/;itt the V. 21 modems makes -it desirable to--incr^,afee; their;/ , - . 
,;..:v8^,.co.>p^t^^:^^ 

.; ,...r«xia^^ sp^«^^^^ r&lativeiy.safl^^pplferpent, 

-^'-Iv-^'^'^ b^^^^ the limt when tv^o; nevf ;:Tiode!.s -are interwor^^^ , ,v , : 

■■■■■ V- -i/ltimately,:- thfe >«idcr sodemE-wiia'prob^Iy be .phased out. ■ . ■• ' , / ■ . • . 

.-i ■ ws-kv^er p.rtension: of the rinsed ^c58pabilifty, for fyll duplex operatlon/oyer; the , 
•"- ' -■■ -H-- t"-;";L'<"-heiPDhor6- r.ptA^or'- is also currently binder study. By utilizing a' tnore 

■ "^-■^^^ ■:SodiSSd^r :^;^i-ar«blers, v^ith;:f^%quen«y -division, betv^em :^ ; 

SS^fiiSnVVi-t appears possible- td-acMeve.tte^s^me Qpfrati *i«> ; - 

-■-..-;A7.21 ■at spee5»^p to iSOC- bau-is^ or .1-2X- bps., ' ,- ^; : ; - ■, : . , " , ; ■: , , - ' : ■ 

■ ' >r i -.-'- a-^r-oval Wer 'eiv^^ to 24GO -bps operation ovar' the - switched/^etwcrR using- ' 
" " V:'-p>i^^ '.o^e : 'verbis .''tee :rall-bacWspe^ is 1200 bps., ;Except ^^f - ' 

^-!,,a-Jati¥' -P-<^i- and hiiiheP' oos^^ modem i^ operationally, oomparaole .(end-to-end . , , 

-or intei^^e .at /one end: to - interface- . at the- -oti;^^ ^ , ; j,. ; - 

•,:vSp-:t>..v. r-.-^errt Dlenarv period, intensive, rtudy activity is dir^?oted at ^Spt 

- '-oner^atS •^^•r the -switchk network ^ modem operationally conpar^ale ta v.. 
■ ■• ■ A?;arly s.^.iatic' adaptive e,.,uali.ation And : scramblers .-vAll be required to uniforml; 

V-. -i^trSke'tv^ si.:nal ener£-y: over the >,and^?4Jth and avoid .sensitivity; to- certaxn . 

• " -^oi irMo^'^' ■ i^r'/SB/.Q/o/ and S-T^hase r:oder&,^are .strong eandida:tes-and;arG. beint. , 
' -^'f ¥th a .cr.ikal -.)eeti^^^^^ A at -./J^ich this ' study. «ill be a P"'?^^P ^ 

-■■ .^'rS^ -v:p'-.'.>V)..or.:>...va in i.^roh r^7&. it v^culd, be indelicate ( to put .it. jnilily 

■ -v,-,.^;;-..^! Ih^^i^-na-- to oreiiat th^ fet^o:;;e at the tin^e, of this wilting . 



..■/.-.. 
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; -:!?Ff us ,repe!nt?er Bl^out. operation oyer ;les sed iiries. is that i the custofi>er : should ' ' ' 

^^- W^^^'^^^ ffeedom.^f, choice to use ;any /type >of niiMein chooses, -regardless' - ' ' 

PrSi ■ ^^^V^: generall:^:;:befer, accepted ^f^:.A an<l^y'uo^.- :: 

>•■ "ovfever, there :has, also: acceptance of the need-to have' ' . : ■ 

' .&^«ilat>le .st^ndard^^^ -the Etate-of-the-art, ofeti^Blly befet choice'^ ' - 

, f or:,,Bipst, appllcations •ovei^wo-point and^ . multi-point --leased lines . • • - ^ °f ■ °^ : 

; ■ ■■ ■/:■v^■■ v-V:---^;;'.':-'.; >.-. . :^ ■ J: ■„■■■■.■ /i V:" ' "' \': ^ /,, ' • 

■,:.:y.^^imr. £T^dani .o; . choice, , they,:have:;, also/been .anprig theMDOst active particlt«hts in ' 
i::;V/;1*e:«pt]£^and^have^ld6I^n highly' , conciliatory :,5pirit ^in -the :^i^dltionarGCI3T ' ' ■ ■ ■ ' 

.?ea,ching ' cfraprondses: which' are of te , : ■ 

■ ■ ■ ■ >rinslpal difference between ;the leasedairie; and ;swit?4d"-itfetw6rk : Bper^lon i^ ■/r^ 
3 ;;_.that^a^ased'OHnee are assyBed to .he four-wire ^ circuits , eiid-tto-end Simultaneous ' ^ 
... . . .^Bd^independ^^^^^ in. fibth: directions..- .Ahotfcer Sffer^^^ 

■■^ '^H^ ^are n9;C6tetraints; iiiposedri?^ telephone ; agnallirjg . eyrteros or /echa. supprfiss^^^^ 

■ T?!5^^ has been^a^ strong . tendency in ,Sp tcJ. prepare- recbrkiendatlons '.f . - * : 

■ - .^ ,.line,opera.tio.ir-rfth a view tpwerds the. same; ba rile, modejris. being a .sutiseoueht candidate ^ 

■ :S .,fDr Qperatlon the switched .h.e-twork.- Perhaps this latter point has: beep.,ine . of, .several : ^ 
.': .. t actors.. -ffhlch hao ,stlraula-t«Jd many modem, manufacturer .\s in-berestUnnhe. worlc'cf . Sp : . " 

:■ .^^.r^ ^ ,4rphase . modern;. V, 26 with: option and ^option B-;-.wad.' adapted for .2400 .bps ■ 

;, ...,,,|isage^.ln..<w; operati the adopt ion- ih '.1972 of 

■ .v'.-;2.6.. b-j:S,.. .with option ,B iareferred, ;:for s'/zi-bdhed ;netwoVk. operation. ' :The existence of ' ^ 

..... .in. reaching CQ^ .I^e.encodlrig: of the. dibit s. C^ . : • 

....... .-to .8 , phefee, change .01. CP , ..+.. 90O, etc. , in option A, but to .■^45°,' etc in option B' 

, Each orrtion , has certaip: ;3mall but importaat .transmission advantages over 'the' other .• ■•* ' 
' ^ are not ^atlble. .;The,19?6;p 1^ •; expect^* 'eithei- to .cohfirm option ^ l ' v 

■ 'oVn^^- - ^^^^^^ "f^^PiscfKgvMgher perfqrnAne^ ffio.d6t!i.f6^ 

l^^^^^^ net\¥d^J^.v- 4-. . .-'^^ '' ■yr,-,.-'^:, •::,i,.';.V . 

iy;; : v^-, -The ^/.?6 rjiodec is also: a food ; imstrfiti&ri .pf 1fhe .continuing nature of ^stsndards.v v 
. ."Sf -anfoTeseen/vhen it vvas orginal-l-y adopted. Almost six years - . .. 

. .after. v..^o_-yvas aaopted, '^rith perhaps iQ,O0Q modems built by a dozen manufacturers around 
«S If . i^^^'^'^l^^'- '"^^^ cojrpatitfLllty problenis arbse. between those; of one .manufacturer 

■ ..- ^J^l % «•? , ft ^-equxre/coitBiderabie .testing, analysis : and study to determine , ' 

■'^^^^r^^- """"^^^t ^'^^y -A'ftVthe recomendation but that- the .recommendation was : 

■■■ I^^^^^Jv,^''* "^7 .^'-^^fri^R- in seme. .v;ay, limits :<m. the distribution, of delay distortion.: ' 

-^^ST^'^ V^T^:^'^^ transmitter and .in t/e receiver, .ffiis'.. deficiency is currently 
, ;.^.belng. corrected by ip A. . - . . . . ..^ 



■.. .... . In l;72 .an r^-pbasp nio;der;, .liXYi ..scrarriler (V.g7 } was' adopted...for Operatioii at. 4SDO bps 

-over' leased^ ljnei:.... ,Al;t}..c.u.iTh thi,, reccrnmen.dation is-not considered as quite completed^ ..■ : - 

-^^M optional, auiooiatic eauallEer ■//hi«)-, is recognized, as essential 

^J^^^^^'?'''' J^'^^l-i^^- ™ rr..a:ti-point linos), it Is.bein.: -.vldely use quite- 

.3u^cesf3fti.L..y. ,_^..rK .is-:...'Gntir...«im .dicing the c^.rrent. plenary period to further refine*-. ' 
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^^-•^•^^^'SSjy^ These T^^: applications :ere.;pri^clp*llir «s;;, 

-'••S&^IS ctJnrils for .or?-iiet evtensioris jfe^^-^he new ^digital .networks and higher.^ ; 

-"'"^ ^or . both .teaephona .and.^.t^^ 

■ Tfie 'e-ildW foi^daToentals in pluming" i'or datavtrar.smssion -ove^^ 

' •*KT*»o\«ndwl d^hs • • Tn seneral ; one v/Bi^ts tWe liighest possible rate consi-stent w.xxr. 

otierl^ 'The.aiaotmt of ^ Spectral energy ,^icK. is ooiiceirtfateti^.lTi, a^ 
■ i^S^^'d^^^^ which share the; sawe supergroup f acxOi ties, , Also, , 

v:k ;.-'to':K^ EpuricMs owt-of-h&Tid; signals ..^ / -v' ' 

poiibility of ^pcratiru- ■ tv/o 64,Kbps :services' or- Qii^a^3:l.bpE;.service,-.cv|r^,;- 
-:^^-■ •..ai&f^ SSi^ Sstiricfa^n:.;vi -.nee*. for data transmission, at ^epeeds.Boove..those 

•obtainable. -w^r grvup' bandv^idths. ' : V, ;„ . *' v,.:--,j 

;V--':"^>'-- ' ^iv.. iKu/'.Ai>o^stio /^Di^^^ -iiitn^Qr (;:ontr'4/ -x>tc'^ >,'.;..■ V;.'; ■ 

. .. as .this -c-e cv^^^a ny. P';--;^;^^; . . l,, . . j,, „ aii\-'ii<n,3' ^^-'^i^A: iiov/ever... there-.. 

■ :/ ' ■ ' I. V..e--rr wlfV/ ,--.•,}. r , cortiriuin^ : ^^ire -Xo ■ yrS????. Tor . all .Reasonable :cU5:to^r • • : 
.-./•--ioe^noeas.,xn^l^, ,r^^^ t ie^Se ne^.vok., ^t.^r l^n, initiate.. ... 

.^:V--:: SlfSetholfc^lr^^^ ,i,nal., eitVer a. analo^.e .i,,nals , , 

or ai% •-liSltall.v .e!'C0ded ri^-nals.'- 'y ,- ■ / ■ . 

^..w,■.■-v...,..o-^;^-^'at•;^- V./.1 coverinfT e code-independent arrOT control i^-ste^Vs' - 

:-v. A }.8v^. felfthat the ;:raat n»Jo«ity of orror'contrci • 

■ rw:r..; ■ t^.o -ibU ter'::iHal .^-or^^uter, le, on the>..cus.o-er ,£; . ^ 
V-;-'-"--; J. '".V",,' ■■'ho riu-.h.- cf error •iS»5i\trolv -ei^nKtieijr hac-.>ee;; V-i'^y 

■ sid-:- .of bu-n_ '-ri ftc^^;. ^ ■ V^.f,';e■■."■^a^-^^:it :i^^^^ heriit?? eff icienti une. of ■ an ' . 

. ""Z^Z k^'^''^-^ ''^■^-J-cr'-r^-^^v. ^^•c-.vever. noseihle ne^Y. orror -onbrol^^ systems .ere mn^er y 

•;rt^;^:lanl:. m^rol^ W*the .se.of cat.Uite eircnif. , •; 

■ ■ v7ith- their ::r.;or'- lc7;^vr ;:;r..y:yfnl..n ' .ielayc then- teri;^stTla] 
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the . emergence of datV tVaijsndBsion 



■^fr^iv*-?^^* witlroiit reqiil^-ing the' high inlt-lal geniag-st^Qd coet^Ar^rBr# 

^^M^^Si^ 'f^r^'fV^'t T ""^'^^"^ «^P«°i«n> designed for 4ta SLSSioif ^ 
^- transmission ..busLneas ha ^ now, grown to such proportions that ' new lata : 

■ -S^e SJalwSnit?^; jr-" Parjially, .at least, a ■ ?eaSlt of the wor^f'^ A. : ' 

""■+ir^^?J?^>l'-^*'^^' l^'^i;' ^S^^"" "t^e new data netwoi*s becomes fevailab^^^ of 
i^?"^^' '.''f flexftiaity or.,the telephone, networ]cy^ it AttrfictflvS^^: 

■^I^SSy ^ increasing jJerformahce capabijUtie"^^^ 

, aiid b*ylng trar.Bfej-red work on.the. y^, of digital facilities to SG ViT ln lQ^^^ ^ ^ 

f if ^'ithcut r.^.h" to do , today... But qSte" £ the 'LntaS, ^h^o^^^^ 

.study^on,ho-Av^to' standardize :tl.^ ,transmission-df 9,600 T^p^ver leLed^linS^ Sfas ' 
:;:exclting,(and.as diffioult) as any of the p'ast work o* Sa fl^e Sm^ J^^^ 
IJQO^ps FJX and,4800:bps, m, . over thfe switched n^or^: ^;2^a?:'^e^"^gSuo^^^^ 
Of u4r^ adaptive ecl-;D cancellation techniques and /^thereby acMevlng gTeooS Sx ' ' ■ 
operation oyer the switl^e'l network. The end olearly in slSt teil^lt L'.ir,- t,^ 

^peculate W progre.a'to, be. made during .^W^^ 
.^.erlqdsi,;- to do. so could b^^ ■ ; , Ai-.t'j.enary . . 

■ / i ■ ■^■p ,A -iiae ^di-svm: heavily on: the t.hoery' and technolc^y used inv^iehhonv 
v^gephone, signalling and 

have contria^ed to ; tr.e The coniputer and data terminal mnuffictiirers have made^ 

valuaUe.^contrxbutlon:?,., not only to techhical solutions, but /more importantly to ^ ' ■ 

-understandxr:g c.- curt^^^^ needs end the market for features .and. fu^tions. ^ndoStedly ^ 

participation, well a.s . the depth of participation wmSp J^ , • 
^^&^ZSS^£SS:^^ . ^""^^^ -tisfacto:^ , exults in^ternatlbnal 4a,-: 

fx ^ 'Sp- has woriced w^^ a rapidly developing state-of-the-art. It has faced and will ' 
-^^^i^::! "^r^,^^" ^Se-old dilej.^^ known, t-0 air' who .^ork on .standards. To set a : 
can 'stifle: fuAher' technological deyelopTnent but .:i-f-1;he. effort is ■ 
.jr«de too late It is ..almost certain to fail, vb.ecause a variety of "de factb" ^nnL^iL ' 

:SifectfeZ . ■ '■" •'" "■lie?**'" sense of pr^gmtlsm lB pi.sf<p«oe to : 



v-^: OF DATA MAMGEtlENT 



; ^ , ■,• 
Marvln/e. Wallls • 



: ^; ^^^^ Repi>r ts ari<i " Project Man^eWent 01 I pn^ 

. ■V-:> ---;';'1i"'' V , -information ^YStism^rT^f tlck U ; . ■ 

■ ^ " ; V/^^ ■ ' " w^t to^a^ AeronaiitJcv and S0ace Admi rriSi tra t U>rf - 

_ . ,. ; ^ r ■, -v\.-- 

" '-'V:; ■ V ■// ^■■'..a\ ■' 

' r Data management ha% become J n c r e a> I f\gjj^y dl f f rcutt. f n 
. * V today's ,vvo.rt*d . with th'f i nor eased us a^ 

i and tHe evWr- I ncr^^sfej ni demand^ of user^ ^or data of 

al p types • We have of ten, I rv, our haiifHe tc/ m^e t these 
demand's/ faMed Xo reduce n^^r) data 
- ' to that which is n'eeded (^rid have -aicqul esceti. J n the 

^ production 'Of data^-wh I ch^ "mj t^e n lH:e to^ ha ve ^ 

<Unable to ^'control, or proh.1 b i ted- f rom controH I ng,_. 
' the f UW of Information to meeV our real needS/ we 

; have : reached for a solution and found the smaHest 

• piece of the problem. We hav^ a^rranged f or Varr lous; 

V . ity.pcs of data, ell^lnent managetnent through S;t 

categorization^ definition/ and control. This does 
' become, \r\ M se\f*^ an ev M bu t simp 1 y - a vo 1 ds 

^rn^et log the real p rob 1 em wh 1 ch 1 s the flow of 
information on a. 1 1 me I y> use f u I , * a"^ needed b*as Is,. 
th.l$ Is an attempt/ b^sred on our own experiences, to 
/a^aln bring the I a rger p rob 1 cm Into our scope, to 
* . ' ahow us to reconsider- the matter', and to present a 
.possible approach to providing a solution to meet the 
' r requl renen t's of a vltaW ^^<f viable. Information 

' ; : -sy&t^. 
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system. 



I NTROOUCTI ON 



fncreased use of data banks and automa ted data p r oce ss I ng h a s 1 ed 
conltderatlon of data element :s tanda r d I za 1 1 on • Government/i 
cooperation has g radua 1 1 y broadened the a^ccep tance«»bf such standards 
hirdwaVe^ and sof twa re st anda r ds a sv we I V . ' ^. - 



; ;<*^t^ • mana today . ^eems - to pi ace J ts eniphas I 

..f lemefitw^v-.T^ we : ^ ^data and 

a4mlnts*r4>^<>rs".. We; ho06 such Increasing st)€cl a I i za t^l^ri wH 1 



Jo6 t f t i es or des c r I.P 1 1 ons 



as **tf1t? 



upon thie data 
da ta' V e I^meiri^ 
no t res If It In 



•byte" admf.nls'tra tors; for exainple,. 



or 

:y.rr:' ■■yr:::-:\. -''^ ' u . .- ... .- , 

^^i^'^^ the-re fs a heed for ^tanda rd I z.a 1 1 oV of da ta el emends 

arfid. forrc«rtaln hardware and sof trWaVeis t^ndards, ^e; often won'^er If we tiave 
concentrated our efforts on the s,ma I I bVts and p f cces.^ coHs I de ri n^^ 
ni|qage:ab1 e, when We are f aced tv qur fa 11 u res I n the Vro&der arjea of - 
rifprmatlon Manageman tv The • dat 4: elfefflent- Is Vtfie' s4a ll es t ' p lece^ ^ 
^Information In a total i nf or ma t i on s'ys tem^^a nd t we of ten seem to be 
Piecing, our most Intensive efforts. Into Its >anagemen tV Tgrit) rrng I ts> 
proper - place- I n the scheme of provi ding ihte! 1 I glbfe/ usef u 1 Inf orma t I on to ' 
.management or to other users. * " ' : V 

-Jffthv thls^^^ we; - offer * ^uK^artimervt 

.^special Ized f leld ^to I ts proper^area and ask^ youj* :cphsl de rat I on> of .the total^ ' 
;:?spect of Information Managementt : . ^> v . ' ■ 



2. CrONC^PT 



;ln , this; dlscaSsron of I N FORMAT I ON MAff^GEMEf^T^ we shall; make several 
'Iss sump t1 ons '* '■ 

• ' ■ . : ; ' _ ■ : . v-^^^ ^ ■ ' :,- • '■ ■ ■ . ■ - ■ ^ , ■ 

1 > "^nftfrmat'f^n' Is S^-.Ri SOURCE, muc^ as funds and manpoweV are/ and ' 
^ should be managed as suQih; ' . - 

» ^ - ' ■ ' . ' ; ■ . - . ■ ■• , ■ ■ ■ ; ■. ' ^ ■ ■■- •• • ' 

? - Proper ba 1 a nc e shou I d : be maintained between the expend I ture^ 

■ Aif furid \(y th^e various phases of i I nf ormat I on ;> ' 

■"■ i'Manag^men t ;■ • , . ' " . / . '' 

-NEeOtD for proper management MUST be 
obtained regai*jKes>i of^c^ 

iFv ^ "formation th^^ls NOT needed for proper ma nagemen t , bu t 1 s' 
y me re I y, wan ted, "jpou 1 d NOT be obtained; - 

/♦ 5 - Information that I s^N-bT USED should be . e 1 I ml na ted ;^ / 



; . 6 - The Information Management P r oce s s . cons I s ts of se ve ra 1 pha s'e s 
Ji .:~r«ul 1 1 ng I n ap end product, a report, and I n vo I ve^s a numbe r 

m^nagemen t d I scl p 1 i nes i n c J ud I ng d I re c 1 1 ve is , f o rm$ / r e po r t s ^ 
/ records disposition, of f I ce eau I pme n t , as we 1 1 as a number of 

/ V Q th-fers . . ■ 



Wl th-^th'ese assumptions In mind, we shall b r I e f 1 y d I s c y s s the va r I o u s ph a s e s 
>n Information Mana.'jeme n t . T he^ ^ p h> s e s ^ I n ch ro-no 1 og i ca 1 order are: 

■■• ^ . '* ■- " ■ ■ ■ . . ■ ■ ^ ■ • 

. • . # Requlr^ement 

. , • Acqu I s 1 t l^on ' , ^ • ' 

^ Manipulation 
. , , ^ D I s s em f n a t I o n ^ - " 

Storage and f^etrleval 

The .Requirement Phase is that period where the need'.for the i nf o rma 1 1 on 1 $■ 
formulated and ' es tabT i shed . At this t i me , s y s tern des I g n and de ve 1 opme nt of^ 
the ^f:eportlng system or requirement should be undertaken. All too often-'thls 
activity Cs po'stponed until the -Manipulation Phase and is treated as an 
afterthought— too late to serve Its P r ope r f u nc t i on , The requ'l r emen t Is 
assessed^ need determined, cost-benefit ana 1 y si made, system developed. 
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teiv;t:d,evWr : cer t I f. l ea t i on /and. • ,;v..a 1 I 'jia t i on madX/ ^. and ■,1^1 - 




;two:. factors. ■ Increase th« difficulty., of th 1 s phase . ,F i-rs t, 
iftt^6fit^<:^( of AOP syscemD to "sell" the ! r serv I ceS to r 
■customers In an effort to f u 11 y u 1 1 1 i ze the i r. capac I ty.^ Th ^ ^ 

,:leaa$' to an- overload «f . tho computer necess ..tn t . ..j^ add,tiona.l fcapae.ty 

(usually- a 1 a r.e r / ' t o r- ,.,fMve ro t i on „o d^ 1 ) w h i c h 1 CO d s to furtherrneed to 

sell. ..leading "to n o t h o r comp u t e r . . . .1 o a d i nf; T.;. o rc . . etc, Secortd, and 
■frfequontly a result of the f i-rst factor, -is the conversion of pro.; rflms when 

■a 'new , computer is installed. U.ismost important, at t ha t t i me / th a t a 
.•thorough- .yste.s.- design b e . u n ci . r k e n . Often, i n the h a s t e t o, be c om^ 
•Woratlonal on .-new conputor, the old pro-.rans are used as is,:Or ,n e 

.converted on a one - f o r --one bp s 1 . . , .T h i s i s t he i dea 1 t 1 ne ;to thorough 
.qaestloh and justify the needs ,>nd to onsur- fh a t only needed mfornatlon s 
•processed or retained .md thai all r e - P r o n r n nn I n I5. nade with this Irt mmd. 

With a one-for-one con ve r. i o'n , . It is possible that a t h i r d o r '.f o u r t h^ 
■generation computer is n,>kinp use of f i r t frenorntion systems ...,a, truly 
Inefficient si t u a t i on . 

Ourln;: .ttVis R e d u i r'omo n t Phoso, the dl s c i 0 1 in e r. i n v o 1 v e d are: Directives, 
Forms, ^ Hoports. 

We have. attnchod. .^ chart ( F i -n, r o 1) which shows the va r I o u s p h a s e s in_-the 
Information r,in,i.,enont *,rn'c,1ss .uul tho .) , f f e r e n t ma n a e rt, o n t d I s c i p 1 I ne s 
..which arc. .associated w i t ^ ;.ach phase. 'This s h o u 1 d- .*u- 1 p m on u n d p r s t a n d inr, 
of the i n te r - re I a t-i o.is h i PS b.^twi-'en t h <• , d i s <; i p 1 i n d S/. ... 

• The /Vcquisltion i' h a s e ■ i s the p e r i o d vd u r i ng which th,^ i-n f o rma t i on , or data, 
is bein^ .-onorat.-d or -ool 1 pcted to fulfill tho r e q -i i r o n e n t , It is also the 
phase which^'nost S-Lron.^.ly i..pa<;ts t h fioM installations and rives them the 
most concern. , , ' 

Tho tU.niouU.tion Phn-.*' i^' t^o ph...: which involv.^s tho various operntions 
such '.v.. Vol N^Ctin.., :K.r.^-/h.J iri.:, H I s P 1 a y i n , form.^ttlnr, r o - f o r n a t C i n , APP 
proc.-.s'inr:, urintinr. ar,a pubHshlM;:, «»n.i othtM" .OCtlons toprepar.> the 
i n f o r m a t i o n i ri i t f i n n 1 f o r <■» a r . . 

Vho ManirM.l..tion' tlha.t; is th. sin.lo phase whoro tho r f n t o s t amount of 
resourros/ bott- fund, .m-i ,> n p o r , in c f. n c o n t r a t o d . Th,s h o r, hoen shown by 

^ ' - vr r 1 yo a r s I n Oil r own 



\hf-' cost fi-nr*-, w- h.iv.- ■.; u-uj 1 a r r: .1 ..wor thi 
reoort'i r;KJ n a r .'h.- n t pro;', cm i. 



fhe 0 \ s SL';-^ i o t i o.n P h ,} c 
t h o "r ;) or t i n ' • 



r-ia i ri t a ' rw J ; r r r t * w d 
n 0 f » ' 1 s . 



> 1 y t. iK.j t P h ,n 



f,^- A\ ur i n I' whirl) tLLb t. r i ^> ».« t i o ri of 



rt>,i r i s 



,) ;>!kis'' in wtiirl^ thf» rrM>orr. is f i i f'd , 

^■^ ,y { \ r^^: >. \ A V W i \ ^' \ r '\ () t ll <> T i t » f (T T f) ^ t ly (.> O 

f, f. i> f.>rfi an infomiat ion syr^t ^s 

) I ,M iif cite, fro'-i (Mir e X 0 e r i ^ n c: . 



> ^ 



r,^r 1 y in \\\^\ ' % ^; ; w, r •> ■win,, ;(>nrn t p f 
reports . f'.-s- i n.:. I A 0 f\ . M.>nM,^l , 

or j ; i na t:^-! in r t 1 i i f , t . H 1 , i ! i fw 

He a d'J n a ? t e r «. . 
r e po r ^ V i .) H t 
» i> f ( > r i i n f) In 
i n t r n a |- < > r ; > < 
r » » ( ( u i r ( • r s \ ^ I ' i i * ■ 
h i h ! M V r 
I o vo I . T h 
'.»p r '» r. , 



found onr n<,■t.wnr^ of over if" 
nrid I'lixcl fcircis of ;•e|)()^t^ wtAirh 
pd in fc)i;r d i M n t in 
■ y.r-, j.v'u'^ I'Viv.* V a-, w^' t i fhf t r.MT Ml i i on of d u p 1 i a t e 

r h .> 1 . ' /i- f t - It n d 1 h ,1 r ^ . i fi i ; i a I ! V , we v/e r e p r v i d i n 
r K t ,M ^i i ! n • w r 1 a n 1 at { i , r ,M. h^ r low 1 e v 

t I' M o V i d i n t 'i r i p f ( > r 'M.j I i on d 1 r »^ c ' 1 y I o x t ■:; r f» a I 
, j , i ;w 1 ' ' ! - - r.' an r ^- s vj»> r r he i n " r r <> n s -1 i t t, d N y a 

f , ,^ ,) . . ^ ^ I ' I [ a i n r d t P <\ i f ( > r a f i < '> f r d ni t ti e lower 
,M'.,M-nT in '.ur'' a i r u . > t i ^ o^ nrn, wo f^o), r'Vidily 



Wdl 1 is 



-^a>.i 



phase, -ijffet., each U Important in its own righ t and ke r ves a u se f U I f uhc t Un 
con..t-r4i)ut Ing to the whole ff carefu! attention Is g i ven to ma 1 1 e r !i Q.f 
organization dnd leadership wh ich we sha 1 1 di^uss in a moment. 

An audit 'report illunlndtod sono prob]ems within each discipline which 
needed attention. We h^-Meve .th.it tho Reports discipline has achlovnd 
r. -suits In its aro^^ and has ,reduc^ed most oIf the problems 
discussed in Che d mf :t rr^po r t . Th i r> achievement has been due,-^ln large part, 
to the increased. top nana^remrnt interest and support over the past 
twenty-sKx nonths. Other r)reas hdvo u n d o u h t e d I y ' a c h I e ve d sorre results with 
nore i mp o venie n t s to be roolirod fKom the suppoVt and Interest of 
management. Groupin;: related i n f o r t i W_.d Is c i p 1 i n e s^ u n d e r a responsible 
official should le..)d to Improved na na c.eme^ t ' o f ardency inf.ormation resources.} 
We believe, ,thot t h i would honefit by t h e 1 n s t i . t u t i orx o f a n INFORMATION 
HANAGEHt^iT '^^c t i V I r y as oppo^,ed lo the more parochial concept^of R'nperwork 
nana;:enr !) f J . : r.-r-. ii,*-. f,H)i - i'lr- -,nn(. disfavor In recent year*; due to' 

o V e r 1' 0 a I o u's m r k e t i n .^^ of its ^\^ a i c . \ 

Since reshuffling; of billets^ does not n ^. c e s s a^r M y s o I v e Problems, It Is. 
important t h . the individual selected to fcupervUe a c o h e s I ve' fn f o r ma t i o n 
Mana.-fmenr o r n i ;su i on nust he k n o w ) d 4^ a b I e ^n t he b r o a s p e c t r um o f 
mana^Aement d i c h> ! i n f> s . c a t; r a o u s , and wMMln.T to wort t o wa r d s ga i n i n and- 
main/tainin^: top , f^ian ar. emo n t support for impToved information systems 
Chr6ui;hout^ the a|;ency. Above all, he /nust never a 11 ow a n I n f o r ma t I o n 
map^a^e^ent discfol ine to bncono a r i t u a 1 r - r a t h e r the information aisclpMnes^ 
mi/st always be carefully tuned and balanced to enhance t he to ta 1 . fn f o rma t I on 
P/f o c e s s . . ■ ■ 



e 



.^e do not be). eve t h .> c any further internal -itudy Is necessary to determln. 

the toi;ical /:roupin,; uf d i s c i p 1 I n p s wh i c h are, for the most part, .grouped in 

the ;same .general fashion amonp; the Federal A^;encles and at 6ur ovyn 

I ns ta r I a t I ons . Howevt^r, there are a few pertinent questions: 

V . - ' ■ ' 

1 - At what level of rum a;^ enie n t h o u 1 d tf>p o r a n I 7 a t i on al ' 

r e s p o n ^, i 1) i I i r y b e ^) 1 a c r I ? ' 

7 - Under wi>lr!^ najor o f fi r fttn<tion should it be placed? 

^ ' t;hert' ->h(>ul(i tfto H .nl u u a r r p r s i n s t a I 1 a f i o n f u n c t i o be 

p i a c tMi r (• I .\ t ( V f» r o t h o r n r y f u f) c t i on? 

r 

'". '■••■'t'u':, w. ol-f-.T po.;;ih|o .,nsw.-rs to thos.> d u s t I o n s n n d 

S U); <: S I f «-> n S for i r:i;i i fi-if r> t u iori. 



Wi tb ^ thi-' f or-.v,.-, i m;. m 
f O r V r> (i r- c" o r » i d i» r . i t i r . n 



. I' '"T f n ■ r!p 1. i vf N T AT hON pi. /\m s 

' ^ w.^ otf,.r tol^win- proposed actions 



'V ''- * f" ''V f I " f r. r :-M t i on M<1 n,»;M"nMn t " (-.(Wicfn't ; 

' ^ ' ^ 'v''" ' M I n I s ifiv(>ivp<! and d(. r t> rn) i n«' t.fto 

' V i S i o" V-{^,'orr, I rn 1 1 f) ; r t i r^^ b ' ' . i ■ I | u . i r" t r r s as .iri 

I 1* .1 1! i» r \ I' i [) r ( t Mil' ,t p I) r V . 

•'-•i^-'.'- Mi r I V- <, '.^r:>'ro orovidin,: ^on,r possibN> .ui'.wers to 

t h. a ■> t I -, r « I . , . I , M M - . . f V i . ^ li 
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numbers ''^pf d I sc i p ) l|nf>s ^and ^eop, ii i h v o I v ed /" ' v.'n vvquI 
separate" Office, .^of i l.pf o r t I oh Mana n t be 
f'unc t i on '• ^i'UST. receive cJttoncUvi fr/v c is !-'-,^ !/ > 
Is to a i n p r o p (• r top .n n o -m^ ^ <i n t n ' i ;^ p o r r . ; 



li r o C o mm ^ n^d ^.t h a t a . • 
e fv't ab V I shed . ^^.^ . 



Con S I de r t j orr.^ f gu^^stior^ rujnber 
few o rf,a n t zi) t\i on s ; *u n do r v/h i c f> t^e 
and the most )p i c a of t ti s o , 
systems^ ma n t:i f5ft\e t or 'tl^e -o f 
t h .e r e s-P o n s ' 1 b i I 'i t y f o r v 
tliat . office wtvich imi rr \ y 
i n f o r n a t i o n s y 7 t '^v. 
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I P I i i) f» 0 b o vo , i r. is i\ s unf-:' d t h a t the; 



The- que's'tlons were most In t e r e si i ng ' a n d reveallnp;, I Have attempted to 
answer them fuMy. Sf^buld there bo further questions or comments, I would 
welcome them Jn writing or v I a. t e 1 e p h o n e , See A.t tendfrnce section for 
add re 5 s - « 

.The first two questions b e 1 ov/ wc re n n s we r^e d a e Sympo s u I rn a n d « t h e answer? 

!,ar"e .taken ve rba.t f. m from the cape -of the r^ioetln^. ^ 



1 ' 



qUESTIQN: "'Why should the Office of Infor^inrton fAana^^ement be separate from 
■ the AD-P Operations Office?"' ' 



"The Office of Informotion no f. e>ie n t shoiuld be fi e pa r a t e f r om the 
ADP Operations Office s i np I y h^c^u^e, in our experience, the AOP 
operrTt'ic^ns office .tends to view ^the con^puter as a ^'odfand 
worshVns lt....ind evervthin;. I t h e c omp u t e r . . . ' t ^ e computer MUST 

► have * . . . ' th ( s Is the way it has to b e ' . I n f o r r/a t i o n .^Ma na PCme n t 
cannot work on that prenise. Information M a na eme n t ^ H A ^ to 
contVol the conputer instead of havinj^. the cofnputer control 
I n f o r rwi t i o n f ^ a n a r; e ri e n t . " 



( N 0 T f: : r h p applause f o M ow i ny, t h 
T h a n k y o i.i' ! ) 



s statenent was' t^OST g r a t i f y i'nf^. . 
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questions: 'you sav t h ' i t informatjon is a resource, 
ired at f^reat expense, but,',tKat it s h o u Ui be dlscar^ded 
Why should it r^Tf* be d Is t5 a r d e d ?. Oo n ' t y o u t h 1 n k 'the^ 
nd cO'its of tW> rmanen t. :re't^'cat4on rey>?al a t e c h no 1 o,'^^!^;^ 
cond on^e is: 'Re: your prinr^iplc of no t ob t a I n I n;i; dat.a/ 
t ] y nee d e d .WJ f pertinent peripheral 4ata can be 
eas i 1 y , doesn't this p rbmo t e ,f T>r^ ibilUyifor users ip 
equirenr^nts r\n(\ prodttcin^ Inn romp tu r epo r t s ? i . e . , 
.1 pn\/e r f u 1 , flexible! at a b a s e * ' ' 



" I' h f 
t n 



v; e ' 
(' p n s 

r e r> 

t. h e 

r () n 

i ^, , 

i r, 

b a d 
i a s r. 
left 
V ; e n r 

\\ *1 V C 

-d(ir) ' 



CO I 1 
t h o 



f> i; e n 

c o u 

a n r» 

^. r 1 1 c 

' ■.\ 
i n 

S t d t 

a k o 
t I 

- \\ a n 
i n \\ 

a n 
r r o 
it." 



^c t 

p a s t 

wa 
t 0 t i V 
•U r y . 
v-^e r , 
r i o n 

7 f» t O 

the r 
I r i r 
d the 
m e a 

do d, 

a r 
1 \ /p r 
I Ut r 



o r 



if, you 
Let n e 
n t shed 
n r 

. . . t h n 

^' o w t h 

asks 
ma t r i 

0 V/ i t h 

1 [ Se r 
f r, r t h 
u e s t. ,i o 

a n \v 
h r o vv 1 n 
r a n 

r . If 



ion 

r i V 

i n 
re 

o w 
)' 

O V/ 



' t 

e % 
or I 

I 1 
">i s 
1 S i I 



I 



1 a 

::h 



:ia 

k e 
s t 

0 n e 

1 ^:h 

b'l 

r' c; 



ne 

O I I 

d 
y 

th 
s 

a n 

n V 
c o 
of 
n.i 



pd 



Se r 



J do n*"^ 



e r 
for 
y 

of 

ria 
1 1 

t h 

^ h- r 
r 

ha.n 
uo 
■If 



it? T It i s h a 5< too often b^e e n 
c o iT 0 1 e o f e X a m p 1 e <; r e a I n u i 
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t h f» I u f Q r f uj t i o n , r h e n y e t I 



done 
c k 1 v : 
. The 
a t i 

I e in 
y ♦law 

the 
does 
e c o Pd 
ca 1 1 
f you 
s the 

I I i njp: 
a c r> s , 
could 
t i o n , 
t an d 



In r e V » e •••/ i n ' 
h f - s f Two r ' 



1 :> r ^» 



t a p(» , I no red t h t I f a i 1 0 t o *c oiri p I e t e 1 y answer 



<i n d 



Id I i k p t o ''1 o so n ows 



Vou should ' scard unnr?eded InfcrmStlcn for several reasons; tt 
costs molf^Y to ^tore;-by occupying cnmnt/ter^ tape/*card^ or hard' 
ctypy storage- -And pfav^'d^s. an or^part^n I t y to resyr rect: 1 1 ^as I 
thus - ef>haf>c| nf* Its possfbTllty o A su r v i va U . . i f It fs dfjad-^hury 
It!; retalnlnty s u c h , l-nfo rna t Ion a 1 s p t€?nds to le^d^^to t^he 
py*ne ra t I on of add I t I bnn V . repor t s - - based on such dvr ta - - wh Vch ma'y 
be of Uttle va)ue, Wfed) th?it th(>re Is very Utt]e techno*1bgy 
1.9,^ in the "problems Vftd costs. Of po^rn^nent retention" as there 
'are: a variety of methods for storaf^e e^peqlaHV the areas of 
nil crof Mm — what we seem to have instead I s a tec hno 1 of^y fag f n 
the- proper design and utMIzation of M n f o r ma t I on p r o ce s s e s . 
Careful thpup^ht (n Information systems « de s i )^n can r ed uce fhe 
fnformatlon required to > the minimum'' and present the most 
economical method of obtaining and p resen t I n^^ 1 t . . Vt hj s fs not 
necessarily the computer. Systems de ve I opmen t co s t s *for 
computer-based information systems are h I gh^ and we ha ve already 
discussed the problems of computer replacement.. This a I so *app | l,e$ 
to the matter of ob ta I n i ng ''pe'r t I nen t; peripheral data'* where suc^^' 
activity Is frequently undertaken for the be ne f It o f-* J ob security 
or job enhancement. The matter of f 1 e x i h I 1 1 t y , 1 mp romp t u report s, 
etc., should remind us that this a c 1 1 v I t y r 0 v 1 de s a n op po r t u n I t y 
to provide a "shopping list" of data elements to a potentilal 
user. ..Who prnmptly says, "I'll take six of. those, a dozen of^ 
that, and.,,oh, yes... four each of those too." Ascertain 
needs . .^mei>t the n ae'd s . . , a n d k e ep costs to a mlnlmu^m. 



Please r e 1 a i 
Adn i n i s t r ctVI j 
what? 



"Information Management" to or w I, t h the "Data- 
function. Are they the same,- I n 'p a r a I I e I ^ ' o r 



I nf o rma t f o n '^f^a n a g erne n t refers tQ tfie totaT function or prqc 
p rov I d I ng heeded i nf orma t I on In a useful manner and on a 
basis. This information may be manual, comput,er derived 
combination of manual and APP. Key to I n fo rna t I on Manageme 
the words/ "needed, useful, and timely". Oa t a Adm i n I s t ra t"l o 
f r equen t 1 yl, . . I n fact, nearly a 1 w'a y s . , . r e f e r s to that por t 
Information Mana^emerft which deals w I'tlv a u t oma t e d data pror 
methods artd often fails to examine manual systems or ove 
necessity, or utility in Its A 0 P' o n e r a t 1 o n s due to the re 
e ci s e o f m a n i p u 1 a t r n g d a t a , ^ 



ess } of , 
1 1. me 1 
/ o r a 
n-t are 
n most 
ion of 
e s s I n g 
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1 a t I ve 



From your 0 x p e r I en c e ' t h "MIS" (fianagenent Information Systems), 
*what are, thpi^ principal problems of' the Pata Ma n age r / e . ■ g . , 
Manager^pnt rt-sistanco, support, etc., when setting up a M I ^ 

A ' .. ' ■ r . 

Some of t he^ i mp o r t a n t , n r o b 1 em s I n es tab M sh I ng a M I S a re. the lack 
of manage.mont support, res)<^tanre to change, parochial Interests, 
and lock of k nov- I e d g f . Ma^in, -nent ^f.tnn takes the process for 
gr;)nted .-ind f .1 i 1 to mako. known 'its • Interest," J'n a^vlahle 
Information s f 5 t o m wh i c fi p r n v i d s for Its needs I n , t h e m o s t » 
economical j^nd t I n p I y^ ma n n e r . . . u n t i 1 the costs of <;y5tems become 
so^ gr?rcit: tna't -mana-goment must Intervene to reduce co.sts by 
e l^im i n.T t i ng tJ n n o c o s a r. v , untimely, and/or useless reports. 
Reports of nargrn.^1 utility a1sf> recelvye attention at' this tine. 
R^>s i s cnnce to change 'occurs due t o u n f a m I I I a r i t y with the new 
system, foar of .job s c u r I t y , and failure to seo the de f I c i nc i p s 
(or r:iMure- .^o -inrtmit tjr-,^. d e f { c I c n r I e s ) i n ■ t h e e x i s t i n 

sy s t(^m, Pa roch_i.\ i- I n t <> r o s r & t r> n d t o r (mi u i r e tho con t i nuancf^ of a 
report or. sys-ton Jue to "imV^ge puffery" (overstating the 
i moo r t -1 ncp nf ohm's own function), and Job security". l^'ck of 




ktiowl e'ci^e occur s at 1: Invers- . vmAnafjem^nt s I mr> 1 y may not know 
the most effective me't^od of ob ta I n 1 nf . f*nf orma 1 1 on and those 
Involved f n P ro V I d I nj^ t h e information freque.n*tly a r e unw I ? 1 I ng >, 
p r u n a^ ) e ^ y to ma iTG' V a Itcrn-atp methods known to manaf^ement because 
<>f ■ . •. S.o.fne of . the $ame f a c to r s me n t i oned in thp first sentence: 
support^ <^-^''^Vf'>^^' ^^^fi''-^'^^^ 



ANSW.f ft : 



Wha t back 'ground do y ou " s up e s t 
.Off tee of I n f o r ma t'l on Manaf'.<»me n t ? 



Individuals should have In the 



A 5 to specific formal educa t ipn'^ ? t ma t t:<^*rs ver y 1. 1 t t e • My Own 
decree field was International Re 1 a 1 1 o n s- a nd I know of ahother 
Infot^atlon iiana(^om*?n t persuasion indlvldue<l whose dej>ree field 
was mathematics. Primary requ i> em en ts are a f»e ne r a K k now 1 e d i^e / 

I n tej^ n p;e nee , .and an^ Inquiring mind. Yhe l^ndlvl duals should be 
know I ed<5fab 1 e and skilled In nan axemen t ^ a na I ys Is ... wh et h e r t h I s 
Is 0t> t a I ned t h r,ou^, h f o r ma 1 education or e x r^e r I ence I s relatively 
u n 1 mp o r t.a n t . V/o r k experience In *a v r I e t y of fields often 
provides a storehouse" of Information which car( f h^e 1 p 'In 

II n d r s t a n d I n.f', p r 6 b 1 ^m s and assists In analysis of them. ^ 



i QUESTION: " How closely sl^ould thp/an information plan or data manaf:ement be 
structured to the line o rf^a n i za t I on of a comp any ? Wh a t p ro'b 1 ems 
>coejld there - b^ if the information o r ga-n I z a 1 1 on and line 
o r p^a n i z a t i 0 n d i f f e r ? Should a line organization c h a n e because of 
tbe 1 Of; leal I n f or ma t i o n sou r c e S a n d flow? 



ANSWPP :- 
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n . m a n ^ geme n,t : I s t o. me e t the. I .n f o rma. t i o n 
n, whether Mne or staff. The structure 
which meets the nef^ds and / s I nee needs 
time^ t b^e s t r u c t u r e , mu s t be capable of 
tion 'manarement gr o,u p servps in a' staff 
nd Is responsive to- mana^f?ment*s needs: 
a separate p;roup which serves a'll other 
an i / a t i on .^jjl t may a 1 so bp a sma^I I' group 
in vv b i c ir~C^^ i t ' nui s t also be aware of 
n f o r n a t Ion m a rTo e m e n t t h o u h o u t ' the 
void, the parochial v I e wpo. i n t frequently 
thp whole: tn this type of organization 

I * f c a t I o f> of 
a situation. 

6r)V-Hnl2ation shoiild i\\ff(>r from the 
11 n e o r a n i .T a t i O n s b o tj 1 d not be the 
but . each does 'baye its unique 
ov'h fl old... the. line organization 
o r . (1 r o d u c t and - 1 ti e information 
nterual produCt-*inforn^ation--yet the 
r a^A nly provide an effective and 
tbe^ ?;un,port and approval of top 
nidation need not r h a n e I t^s structure 
inforn>atton source or. flow. It mayv 
c i p n t' b y a r e - s t r tj c t u r i 05:^ a nd , t bis must 
stances, f?^ e s i s t a n c \ / i 1 1 bp m d t in this 
r p a sons .Hi^en' t loop dip tbp answer tn,tkie 
I n f o r n a t I Qn' m a n a />: e m n t function ?^ n d 
e X i b 1 p en o u^^ b to pet Information nepds 
o - s t r 1 1 c^r M r I n r . '\ p; a i n , c I r c u m s t a n c p s in 
n f\. v/i II lip tbp d e. t^r'rvi.^ i n r factor. 
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QliEgt lON^ Are 'M nf o ^^a 1 1 b n mdna^^emerit systenis'* ■ (In NASA)> systems 
pr,o.duce reports that '*advlse" mana<>ers to con f 1 rni t h e "dec! s 
. (made by -computer) OR are reports (whfch a r e ) ' p r o d uce d us 

supportive! documentation for* the " de c Ts i.on -ma k 1 " proces 
manaa;ers)? ! ' "" v 



that 
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ANSWER; 



They are used to provI<le lnf6rmatlon to aSsl5t ma na^eme n t J n I t s - 
^v.dec I s I on ^ni^ k I ng functions. We mu,st face the fact t h a t . corfip u t e r s 
aV>, not make " d e g i s I o n s . • . t h ey may have been given certain 
pa ramev.t^ers' and told that If certain things occur the computer 
shall p7"^ vide 'a certain response or courseof act n , I n this 
case, t h^^ de c;i s i on wa s made pV i o r to the comp u t a t I o n by the 
mac'hine a fid tKe alternatives provided to i t the comp u t e rs 
"decision" then Is merely whether or no t the I nf o r ma t I on I s 
withiritheparameteruB.^ 



QUESTION: Is your goal Records 
^ CentraMaatlon-necentrai 
Paper and M i c ro f i I n 
. . ' Oef f n i t I on? 



Mana^-^emen t ? Fo r ms Con t ro 1 ? Library 
izatlon? Report Distribution Control? 
'Formats? Abstracts? Indexing?' Term V* 



ANSWER: YES! Ue mentioned t 

disciplines. The fun 
sub-elements o^^ a dis 
monapemtfnt process. Each 
t . nijr o^'n irr><i, ^bstrn 
are n o r rr^a I 1 y a s s o c I a 
I n f o rma t I o n Pa q i 1 [ t y an d 
process. However,, if L\h 
or a centrJil location 
manap.ement this functl 
management group.. 



he inter-rclatlonshlps of a h u^ibe;r o f 
ctlons mentioned a r e d I s c I p H n'^^. or 
cIpMne Involved In the -tcti'l I n far /^^"t I on 

ha$ a ro 1 e to play In t he to ta t pvpce i s . 
cts. Indexing, and Library C e n t r a 1 1 z a t I o p 
ted w i t h a Sc i en t i f J c and Techn Ral 

are not used ro^utlnel. y in the mana.f^ement 
rary hero r'ef ers to AO P p ro p; r am , H b r a r I e s 
for the distribution of reports to 
on v/ould he of cpncernfto an Information 



QUEST 1 ON ; 



ANSWER : 



Y oa i njp I i-e d i n .you r talk that the Info rma t I o n 
f U: r 0 S c e r t'a I n information 



impli-erl in .your talk that the information manager should 
prep%J^ed to tell hfc-, boss, (presumably a "user") whether or not 



c e r t'a I n 

s e n i o r m n a f» e me n t to decide v/hat 




be 
he J. 

Surely this Is us u rp I ng t h e role of 
he n eed s . " 



k I stated' it morf? strongl 
i^'ly usurping senior mrinagement's 
^r**rmine whar he nepd*; for I t.hi 
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ave no, or M-ttle, need fop d(^ta 
. 'Should provldec",^ thpir share o 
e«^t this information. Should 
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rps f>ere arc not necessarily 
nt action to overro n>e t h d p f i c i 
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. DATA STANDARDIZATION 



^* • . Harry S. White, Jr. '.' 

' Associate Director for ADP Standards ^ 

, ; * Institute, for Computer^ Scjences and Technoloqy 
1^ . ■ National Bureau of Standards^^"" , 

Washington , O.C. 20234 ' \ . 

Data standardization is a subject that is often misunderstood. Perhaps this 
is'becaugle we have not yet begun to adequately recoqnize the significance' of data,, 
as one .0^ the major components of an information system. Up to* now ,^ data has been 
qiven a role of secondary importance in compar'ison to^the hardware a,nd software 
Components of an information system. .. • 

Before proceeding further, we should first stop^nd examine the premise* 
.'*Is data a major component of an infopmat'ion system?" and "Tf.it is, what s^hould 
be pur concerns about datajf^ Fina'Tly, we should addv^ess the question "Whaf is the 
significance aad impact of data st^/idards?" ' 

Is, D ata a Major Component o f an Information System ? , • ' 

In, order to address this questi.on -it' is first necessar-y to assure that we 
understand what is being asked. There are two terms in the question "data" and 
"inforrnatipn system," that conceptually present.difficultie^ due to the different 
p^erceptiorhs' each of us 4ias about them, ' For purposes of this paper, definitions, 
df these terms, are provided in order to establisih a framework for further discussion. 

Data - an t^rdered representation of letters, numbers, systems or other 
Tntellialble means used to'tonvey meaning. . - 

" • I n f 0 m a t i Q.n ' Sy stem - The combined assembly of operations, processes and 

^ resources tliat are involved in the desi(ln, develooment, collection, opera- 

tion, maint^?nance and. use of an information service. / / 

{f we identify the resources that comprise an information systerfi, we immediately 
are able to name-: (1) the -e-^-i^i omenta (2) the software, (3) the .personnel , and (4) 
the facilities. Usually, we neqlect to include the 'data in . this, listinq of resources. 
^Why do we overlook the most vital element of an informatid'h system? Are we unable 
to deal with data as v/e are other resources? Are we unable to measure data in terms 
of- itS' value or quantity? 

WHAT SHOULD WE BE^^CONCERNF.D -ABOUT? ' ^ 

Until wp are af)le to nianaqe data like other resources Twe will not be able to 
effectively control our information systems includinq their cost and efficiency of 
operatipn. 
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i"^.: Thi^ cor«puter conimunity Wis produced new tools for data managemen.t» but for; , ; 
the;m0st part these are directed^. toward data manaqement at the mi cro level t Within 
The computer enviroYiment, data consists of raw materials to be processed, s^tored/and ..^ 
manipulated. If we , are to really manage data, we must first provide a much broader* 
perspective than the computer view of data. Ther^ must be Tnanagement controls fa*^ 
the collection of data , for the protection of data and for the processing of data. 
We need 'tb establ ish procedures for getting rid of data that is. no longer needed and 
presents both security ^nd storat^e p^r*o^lems . , , 

WHAT ' IS TH E ^SIGNIFICANCE AND IMPACT OF. DATA STANDARDS? ' 

• Oat« standards, as such, ^re^ not a neW concept* We have been exposed to data 
standards in pur everyday J ives for many ye^rs. For example , the calendar is a 
form cff data standard for identifying the days Of a year . House numbers are-a 
of data standards for identifying different houses on the same" street. Page numbe)^ 
in a boo!; are data standards used jto identify different pages in the same book. \,W^J^h 
the increased use of computers, it has become essential to adopt data standards td 
providp for the effective processing and interchange of data. Hpwe'ver, as might be 
expected, ^data Standards have been developed' for spe£\fic applications, usuaTly at 
the installation or system level . As the exchange and collection of data has been 
extended to include macfrihe readable tj^ta, we find that we cannot effectively communi- 
cate due to the\di ffere^ in the definitions assigned to data or the differenees, ; 
in data coding- The primary purpose of data standards is to overcome these problems 
of incompatibilities, thus making the collection, exchange and processing Of data 
more effective by eliminating unnecessary translations and improving communi cations. 

In' the Federal program for data standards our\ objective is to make maximum 
utilization of the data resources of the- Federal Government* and to avoid unnecessary- 
di^plications and incompatibilities in the authorized, collection, processing and 
dissemination of data. EssentiaUv this objecti\^e forms the basis for the voluntary 
standards activities of the American. National Standardly Ins.titute and the Inter- 
national Organization for Standardization. 

FACTORS THAT INHIBIT STAri[V\RDIZATION 

Based upon n^^arly ten, years^of experience in the development of data standards-, 
I would Tike to re*?1ect^ph some'of the factors that inhibit or discourage the develop- 
ment of useful data standards. We mifst consider these factors, if we are to produte 
standards that are timely and v^esponsive to user needs. I feel that the. most signi- 
ficant factor that Serves as an impedimeRt to the development of data standards is the 
difficulty of being able to predict or demonstrate in concrete terms the savings, 
cost avoidance, or increased productivi ty resulting from data standards. We have not 
yet been able to come up with an acceptable method that can be used so that manager 
ment can make the priper decisions in regard to supporting budget initiatives or 
placing priorities on continuing standards efforts. Contributing to this si tuation ■ 
is the fact that in the past, data standardization has been undertaken in isolation 
and tr^eated as a subject separate and apart froth the data management function. Hhtil 
we are able to provide adequate accounting mechanisms for our data resources, we will 
continue to have marginal suppoK for data^tandards.. In this regard, we must refo6us 
"^^•our data standards efforts to be supportive of the data management functions * Other- 
wiSe> data standards in isolation will be searchinn for *Droblem$ seeking a solution. 
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rather than p-rovidinq solutions for Identified urgent -p!SSfe1f§n).s. Effective" data 
.fnanagement' will enable us to pinpoint/those subjects or' areas where standards can 
be useful and also this will provide the basis for projecting the benefits and saving^ 
that will result from standards. 

• STANDARBIZATION MEANS COMPROMISE . .'' 

AnotheVmajor factor that has significantly reduced the effective development 

. of standards is the recognition that the standards process by its very .nature means 
th>t "Reasonable compromised must be made», It usually is not possible to adopt with-" 
,out change existintj practices for use as general stamJards. The primary reason is 
that most existing practices have been developed as a solution for a specific appl i- 

-nation and' need to be expanded or redefined before they ar€*facceptable in other 
applications. Accordingly, compromises must. be made before a standard .surfaces. 

- It is difficult to contributQir effectively to the development of a^ standard ' 
that is different from the me^thod you have already implemented and^will cost you to 
change. However, one must be able to make reasoViable compromises if the long term 
need for" the standard outweighs the cost of conversion. .Reasonable compromise does . 
not mean that the quality of the standard needs to be lowered, but dOies mean that 
each participant in the development of the sta,ndard needs to be able t^^^^^^^ fliexible 
and understanding of the needs of others. The standards participant must be able to 
consider alternative solutions an,d respond-in a positive constructive way. Before 
appointing or selecting individuals to participate on standards groups and represeat. 
your organization , it is essential to discuss the matter of ' reasonable compromTse ^ 
and establish an understanding with the parti cipant as to the manner in which hjp 
represents your interests and the acceptable results expected. - 

STV\HPARD$-;iU$T BE TAILORED TO AP PLICATION RFOUIREMENTS' • 

Another significant problem that has contributed to delay the developmeh't of 
stSindards is a misunderstanding on how the resulting standard is to be applie(3. Too 
often the standard is envj stoned to be a universal solution for all applications. Thi 
approach has very . practical limitations. For examnle, \n the development of the gen- 
eral* standard- for coding organi zatiohs , i t- was recpqni zed that the nUmber of organi- 
zations to tDe. coded numbered in the/mi 11 ions . This had' tp^ cover manufacturers! govern 
ment activities,^ hospitals, retailers, libraries and all other entities that qualified 
as an organizational unit. Accordingly, th^size of the code, had to be large enough 
to cover the- total number of (Organizations involved. This meant that the numeric code 
had to be at least, eight digits in length in order to allow for additional, code 
assignments. . * . 

The problem resulting from this solution is that most applications that need to. 
code 'org^ni Z(^tions are dealing with a Subset or selected class of organizations. 
^Usually th(!»humber of organizations in a particular application is less than the total 
'number provided for in the general standard and can be coded using a lesser number of 
digits.. In this si tuati ojo , i f the neneral 'standard were applied in each application, 
the overall operatTonalcosts-would be increased! Alternatively, if the general 
standard were used in the interchanges among dissimilar ap'nl icaiions , the overall 
operational and implementation costs would be retJuced and interchange made possible. 
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This would then allow e^ch application to develop and use standards fitted to their 
needs and to use the general standard as necessary when eommuni eating wi^K others - 
outside the application area. We have learned that standards must be developed 
and applied in a realistic way appropiriate to differihg/and changing environments. 
To standardize t)therwise, is strictly arbitrary and unwarranted. >^ 

POSITIVE FACTORS ^ . 

.^'"'^fhlse essentially are the major factors that inhibit the production of effec- 
tive data standards. In a more positive sense, we need to examine those .factors * 
that result "in useful standards. The first and )tiost important fs the recognition , 
of the need for a standard as, a solution to -a specified or particular' problem. • 
This ne'i^- should be. justified and expressed in terms of reduced costs, improved 
productivity, or cost avoidance. The* time and cost for p/oducing, implementing 
and maintaining ^^he standard should be rel iably pre'dicted. ; ^ - : ' 

• The second important factor is that those activities that wtT] either use the . 
stdnd|i/d or will be impacted by the standard are inclu<jed in the standards niaking ^ 
proceW. This does not mean that each activity must have representation on the 
standards development group, but does mean that each activity is extended the 
opportunity to participate either actively or be^kept i/formed of .the progress of 
the standar^is effort. / 

' The third Jmportant factor is the selection of queMiffed competent individual s/ . 
to develop the standard. In addition to being able .to make reasonable compromises/ 
as mentioned earlier, the individual must be resul^t oriented.^ The most effective ^ 
standards have been produced by busy mdnager5r;w|tl|{Sdequate techj^al StarW;suf)port, 
This approach results in standard's that are timeiy aind responsive .to immediate 
operational requirements and does not become an'academic exercise. 

: STANDARDIZATION STATUS ^ - / . 

Within the Federal • Information 'Standards Program, six data standards have' 
"been produced. These are standards for representing dates, states, cpbnties, 

standard metropolitan statistical areas, cdngressional districts and countries. 
^Policies and procedures for data standards -have been issued in the' code of Federal 
Regulations and are puf?T1shed as FIPS PUB 28. Arrangements h^ve been made with tl^e 
Civil Service 'Commission to undertake the develppment of program standards for data 
elements used in automated civilian personnel systems. Of par^ticular significance 
to both data management and standardization is the recent establ ishment of ^^FIPS 
Task Group (Task Group M\ that is undertaking the devel opment of standards and guide- 
lines for 'data element' directories. This effort is expetted to result in ^ guide for* 
Initiating and maintaining a data element directory. It will 'be a'ddressed to data 
management in general to include. automated and manual systems as well as forms design 
and information services. Also the task group is developing the performance criteria 
for an automated ddta element directory system for use by data admfnistrators; 

\. ■ ' ■ ^ ■ .• 
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NatipnalTy, under th^^sponsor^ship of" the American National Standards Institute, • ' 
there are four approved voTtjatary industry standards for data elements; These 
{pclude ^representations .far dates, counties/ states awd time zones. Six others .are 
in the. final approval process and include standards foV^ identification of orqanua- 
tiohs, OafTTed popui^ited places, time, countries, points and. metric and customary units . 
ATso, ANSI has produced a technical (fij^'de for the development of data standards. i 
, This guide s due to be published in earlVl975. . --^ 

r Internationally, standards have been produced for representing dates^ time, 
nietric units and time zones. Work is continuinq on the develooment of standards . ; 
fo>* repreiehtinq organi2:ations, industries, commodities, 'occupations, sexes, blood 
types, points and mailing addresses. Also ftnder^study is the need for st^mlards 
in tn§ application of cPteck characters to improve the reliability of data inputs..' 

' Information concen/inq the availability, of national and internationai standards .* 
-may 4)e -obtained from trie American National .Standards Institute (ANSI ), 1430 Broadway , 
•N^w York, New York 10018. I nfonnation'||incern1 nq PIPS Publications and their availa- 
bility may be obtained by contactinq th^Wffice of ADP Standards Manaqement, Institute 
for Computer Sciences and Technology, National Bureau of Standards, Washihqton , D.C. 
20234. - < ' / ^ 
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The totality of'^avaiiable data/base resources in the U,S. aid . 

'Other countries is , extensive and provides a tremendous potential # 
for individual bench scientists, information scientists, an4 re- 
searchers concerned with interdisciplinary problems.: Unfortunately, 
there currently no systematic' method for interconnecting the data 
bases, converstoa tdbles, and search systems , and there, is no sys- 
tem that points, out the links frotn-'flne ipformation source to another 
the use of data base^^mapplng Vould ,be tf| Significant benefit for 

^wide 8cal6 resource sharlftg, net:w6rk^««ign, and for effici^ntV 
data base use by infonnattolPbenters; In addition, a data base. ' ' 
map could be consulted by Individual scientists to qi^lckly de'ter-. 
mine the location of machine-readable^ources . of use to them: 

.The purpose of the NSP sppnsored program discussed here is to 
develop a data base mapping md<lel and search scheme (DBMMSS) .to - 
determine- the feBsibillty of dAta base mapping. The data ba&e 
map will make use of the relationships that exist between avail- , 
able: data bases ; conversion tables and dlggrithms infoitnatlon 
centers processing data bases; search software systems; And data 
base standards. The rtiapplng files contain descriptive data about 
not only bibliographic data^bases but also data-t^pe data bases, 
the data base mapping system is designed to perral,fe identification 
of optimal and potential routes from; data base to data base, using 
intervening conversion 'tables or aigorithms, if needed, in order to 
obtain desired .data. 

Ill order to demonstrate the feasibility of data base mappiiig^, 
we are developing a mappin* mode r and will test the m6del with a* 
sample- file. xHe^^sample file or test file will contain data^ ' 
about chemical data bases. The tapks required for establishing 
^nd testing the mo d^el^n^. mapping concept include: acquisition of 
information about data bas^^s; aata.analysis of data baqes with 
' emphasis on data element ideixtif icatlon, description and tagging;^, 
design of model file structure; development of a test file; and ^ 
testing of the'map search and routing concept vi^ rudimentary - 
software. 
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the yarlouk erttt fet^a described tti the system ara .then c<)ntiected 

: cin b^^^ Teiatipn opetationls/ VjOln^' and 

ie6fc>;:/ .'-^ ^. '* .' ■ '.r,:, ■■^/r-:"- ■■ ■ 'V ■ ■ : I''' •'i';:': 

^ • TJte T.el3Ci <Ja ta tiianage^ ;>j yst6m -^.upp^ the miaix vjas' ^ 

; fjirniplicated 4^ f Ifexi 

\ felllcy.. ; ■; • A- , r eXa tiori : isr ; fipr ed ' as ■ : lit>ked 1 is t- vhoae ' 'misBjb'^i^:;- ai^e',/ . ■ 
^ ;ja.0t^ ;of /pdirt ters>:tp- 

'll^ts reprcsteinting :9ubii6tX#t Ipn&v The data i 
recpr^a ..cptitainJ^n vat^Jrln^ num^ '^f v^ryiti]^ li^gi^ . 

: ^ • yA^ on' a DEC-10. All pro- 

/^xa^s.-li^ Ch^ sys|0m were; ^rlt ten in SAIL,; an Al^Lflj^e languagef 
developed for uVe^^ ^i^^ Ifitelligence research. 

Key wards;, data basfe 5 data elements; ttia^p^^ 
relatioTiai data ba$e structure;: subs tructu^^ 
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Networking and resource sharing o f data i^ases oh a , largie §cal^ its an eyentuality 
. - thart: is -not far off . '._-,^pj there 'are /several pj^bblems associate^ with data base netvork- 

in'g^,>;'The- ptobl'e^s ' are'"%:ot, those; ^rela^t.ed; to ■>*ardwarc';:interfa<:0.S:;.'v>r ■coauhunicatioas/;'^^^ 
/-itc^logyV ' ihe op statii^ gf^^^^Q ^^^5. ifield is evidenced by ' 

orgaifixatiorts sueh as. IlfHSHAl^ ARPANET (Advanced Rehear and- ■ 

th« nwly^nrtbunced con^rcta^^^^^ FCJ (Packet ComuriiGatiorisV 

Inx^^^v^ eosmiunicatlonir Corporation , The - real probiems or rbadblocks standing 

, ; in the way of rea puree sKarlhj^/ and us^ of data baaeis yia, networks are the- data .bases 

themselyeSi^ - AIjuos t every individual: data bas^ ^ tarids as; a unique entity: orgiaiV^z^d far . 
^ ;Uiii<lujB purposes, There 1$ Very little Goirtnoaality of prfeaitizati on, fornix cos\tent^ : 
' metttod; of : reprefienta^ion, ,6|;c . ;:^ilG individual data bases are ofganlEpd within them- 
: • se.l^ea and several data ]>aj5e8. produoed ,by one ; supplier may , ha\;:e; ;coajiiipn lol^^ \ ' 

. has become true only in,; the la^t few yeara) , It, i-s glaringly evident that there U no 
:- .'standardizatioh that applies to the rrvii tipll^ci ty: of data basest in. use today^ "Many may 
.■ ...contain the san^^^ but/Ch't' tagging, coding""an^^ noTTienclature vary.. 



' Thfe total! ty -,o.i: data, bose resouccei:! In this, country .is 
tremendous potential faC>i:h(3^ indivijdj.tal J^ench scientist and 
ist. because of the. lack of standardixa(:io^, there is 

interconnecting the data .basesv search programs, and cpnvers 
on e' ■ s h ou 1 d ^>e a b ^ to i d en t i f y , £ h e n a nue : of a d e s i red c he m4<: a 
and/ then' Wt*^ in. information about the compound^" such 

. t oxi c e f l^c ta y'lUandl tn g r e qui r egicn t ^ , e t c . , f roln • a . wide va r i 
' J5 otiir ces/:- Th I s , liow^ v.er , c anno the oa s i 1 y ac c orup i i s h ad be ca u 
conipoitfTd* ^nay^, be rep res en ted d i f feren 1 1 y * i n. d i f t'eren t f ile 
syateto ..tha.t points; 01^ t the., links fro>^:' one information source. 



extt^nsive and provides a 
for the infomiation special'- 
no predetermined method for 
ipn programs . . Theoretically ^ 
1 from a r e f er en c e s our c e 

as physical properti%s^ . 
ety Of ,meC;hirie-Treadable 
se the name c% code -for the- 
and because .there is no ' . 

to another . . . -r •. . ' 
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■ ^ - V iii^ irei deyel^pthg a Diet ta Ba^^ ^^yplnR mU^^ ; irtid;^^ipd i Scheme^ (0|a# to 
-ptuiiy ih« faaait>iUt;y of data bas^ mapplngt: .^^^ objective t^^to 

i;46pxif^"<^^ even though It toay be; tagged, 

^^i^ 0x nmiied differently in differen ar^d^ to map routes, 

«(:c0s»ittg reiiulr^d data basfes and 0onveraton^ syatema, regardless of thefr ; location,. . 
4tt bxdet tO 'Obtai^^ : 
♦l^titi (1^> btbilogr^^^ baaea^-fp^rticularily scietittftC a^ ^lechhtcal data 

biiial (2) dai^^ tyi^fe dati l;^ase8; (3) <:oriv^ralQn table ddta bajses; (4) Infortaation re^:rle*• 
i ■ ta demoti^crat^ the fe^istbiltcy bf 

and^ t^atlhg trhe model with a, sample filfev The SOTple fil^^ : 
' <^ dab bases. Chemistry has b^eh selected becaaae 

• ■ thi^ pr^^ Wicountered in chemtpat d^ta^ bases are jfo num^tous -arid varie<!^t^^ 

■ provide a »*¥OX«t case" situation, ^ thus M an excellent test vehicle for the model. ^ . 
;the: model' wl li s^rve equi lly well in o ther dis ciiilinys;. ' ' • 

- ..■ -"^-^^ - ■ " ,. 'r.\'-, : ■ ■■ 

<a»eo(lcalvd^ta exiatir In many £orms but there i&^o adequate system fo^r- tying th^ v 
mihy files t^^^ output of one file is useable i^s li^put to another file. The . 

/ aitilation 1^ analogbtis to that b£ thiagL920«B prior to the iestabllshment of standards fpij 
elefctHcal equipmenti At that titne^^ tity could hot be Used In an- 

otW . Nbw s^indards have been enf oirced throughout the .world ^n^ even though both AC 
- and be ppwet ^are used iii dither en fc locations, converters are readilir 'aviil'l^ble, 

V in theory^ one should be able to identify deaired;compoundfl, ^ni^ pl^tain relevant in- - 
' f orniitiioiv ^bout them, for exao^le, f rom Chemlcail Abstri^cta; $ervices (CAS), data .^ases . ^ - 

Institute V(HCr) data base! and from there he should be able to access Food and Br ug^ ; , 
AdBBlnistritton (FDA) files or other , ft l^s that -px*^^ ccraino»;With ^the SCI 

file By using common 4aca elenten.t llnlcage^a one should be able to locate interfaces 
Ji.^tveen data bases and, Vhere Itnk^es betwecm: data bis es dp not exist, he. shpuld^he ahl e 
Jfto idehtiify the; conVBrjl^h tables or atgorlthnis that may be used to obtain them, 

A tyi>ical search in which a data base map would be very useful -might be a question' 

■ asking vhat chemicals have piroduced -tQxlc-tfrffeCts onMampreys^ and what ef f ects^thla^sub- 
stwce Would have on fish and hUmans . A-data! ba^e map search^would Indicate: (1) w^at 
data We^ cover th€^ inltii^l iiiiestlt)n irjagardlng 

. Vhere aezrvi^es to these data ba^ea,^ av^^dable^ and. (?) what Informatioft is naeded for ^ 
" th^ s^^^^ It also mi^t ihdtcWte-^^ for -search sWyices and the iavailabiitty of 

■othW* services (such as photo-copying);pf fared by each of the information retrieval cert*^ r 
t^rs that process the data base(s) appropriate for answering the question. 

The output of the first search tni^ht be chemical names | th^mlcal structures, arid CAS 
- Registry Numbers. Armed with this Information the flle^ould tell the user ^hat data ^ 
^>ase^>re avalUble anci can be searched using output of the first s^^rch as input to t\i^^ 
next search, etc\^* • \ . - , ■ . , • • . ' ^ . " ' 

If th^re were a specialized data base containing data on ln3ec|lVldes3^ pesticides, 
and her blc ides, and If that dat8> base also used CAS Registry )^umber| associated with 
A. compounds, /6te searcher could access the data base using t^ Reglst|y Number output^ of^ ; ' 
^. the first search; Thls7Regi>try Number data element is the link be^een th«r twc flies, , 
If the user al$o wanted infomatiori on the effe^^ • 
that' data were contained in a Food and Drug ^Administration file which did not contain - 
"'" Rexiatry'Numbirii^^ t^o compounds via Wlswesser Line Notations (WtNsl, 

' nx^^i^er Wc^iild need to find a iibnyers Ion table br algorltW for converting either ^ 

■ the*epJp>d nam^ data element or the Registry Number data element to WLNs, ^ 
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:^ tJie shephetrd Gitiit^ 

■ \ . : caae. In ques tio thitJugh the same^ dat^a e cl&t:ioh rtuinbef ; 1 ^ 

; vS^^Pftl^^e/dl^ 1^ used; foi*^^ statutes a^^ Some of this- mat ^rlAl iiw^ 

vv banfe, orlidLlJtj be^ put^ito^lnachltte^ 

-'V/y/'-'^^ ' • ■ ta^ksVflind Status". y\\ ^ '■" ^ ^ ' '^■^■''■j- 

' r^^!^^^ oyii& to ■ meet , the ob jective of khe jsta4y-^to; identify the litil^^fl b^t^e^^ data' • > 

• ' • > ?5a8es.;ari4 map routes for accessing re^uire^ Ha^ta bases through c^nvexsloS W^tems; re- ^ 
; ' : ■ • ^^ -t^^^r^geographic iQc 

: ;;S^ th^ree ba^ic tasks t>f :d^4 acq«tatiW, dat 

: , : v ;:^ obtAned datA >n approxitnately 220 bibiiographic data j 

bilges, 60 nurncrlc and conversion tabl^ data. :ba^es tri chemistry; W io(jt c€»rit^^^ 
V base^;, ; A detailed ^alysin of the micros true ture of data ^lementB has b^eri 

:Ga«ied pat; for Approximately 60 data bases and software "^f or data management and tapping v ■ 
V .. : has is being tested. Data toi more than 100 bibliogtaphi^^dat^ bL^I 

han^^ii^en ^nte^ed^ into the test f|Ie. After testing the software the DBMMSS vll^^^^^ ^ 
■:vrv:'-^\.- -Waluatfid-^:.-. . ' : • ^J"'. '. '- ■.-.^"^ \- . ;;Vy-'' : ' 

:;■ V , y: ■ " 2, Acquisition and Analysis of Data Base and Data ^jlements Jrifbrnra^^ ' ^ . 

- '''[''":■ v ^'"^ '\ y- r' ^s^-"^'----' Acquiisitibn-:''^ 

Iri order to .obtain tfctt-foie the data base ' 

-a-:dirta-taHffB7of:djamrs 



ducers and from the open literature, regarding bibliographic and numeric d^t a "bd^^ 
the software u;9ed for serfrching them r. (2) obtaitieti: data,: from the opeh literature^^^ 
: tht^ouglv. tel-ephone-^ 

system^ > xegaxding^Vcp programs , and conversion- tables lot ci^^iing v^tlouW ' 

■: reprc^s^ntatipns of chemical substances froto one f<^m to'another (e.g/^ it^^licture^ 
to chmical-^name; cfiemic^ riame to code,: etcV) ; :(3^) obtain^d data^ froiA center^ th^t pro ^ 
cess data bases, regarding the data .bases they process anf the setvices they prbvideV 
V ^rtd <4) .analy^e4 documentatipn supplied by d^ta base pfbduti^ers regarding the data eleMent 
contftat, and .f^Tr^nat and rep^r^ ^ i 

' "■ ■ ■ ■ ^/ ' ■ ■ ■ ■ ■■' ■• ■ V : ■- : 2'. 2 . .-Analysiii-^-. ■ ■ .: -^v " ' /.^ 

Da:ta ohtiained in, (1) , (2) and \(3) above wete entered on-line into che^ reUtipnal • - 
-data base structure file deiicribed in\section 3 of this paper- .The data ba^^^ 
, model, requires ^e developjiier/t and use of conirapri data element descriptions' fn 
; ' tagging scherne^^o chat the s^e type of element in eftcb of the^evetal. data bases could 
be . idenij^fi^gkd irLtoreonnected for purposes of file fnanipUUtion. The data elements ' 
h«d to be^il^piy Addressable vi-ft their tags. lags were applied to the data elements 
of the biblio.graphic/ chemical-data; and conversionr table- type databases . In recording 
these data we have assigned tag numbers to 353 separate types of information 
that relate to data bases,, centers, programs*',/et<;. . %elations-hav^ be6n established be- 
tween certain tagged iteaas in prd^r to display ; m^aniiigful^ relationships i 
likLeiy vuser qa^istlons . For exa:nple , a subject bateiory will lead to a display of a list 
.pf data bases/appropriate to .the subject, or the ^selection of a data base will lead to 
a display of the naraes; of centers that process that data base, etc. In the caVedf chem- 
ical data bases, w»iere nomenclature is a real problem, one could e«ter a trade name of 
; a cpcipound plus an iryiication of ti^ type of information desired, e.g;, carcinogenic* 4 
effect^H' The systeih w^juld then-indicate*^ or route required to get to the .datk ' 

■ . ,\ ' ^ , " ■ 0 ■ ■" ■■' 
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'itimixM between and among daita bases, data elements, centers, programs, conversion 

5 il^f^tioris tod *epi^rt0MH<)na ;of eaijh , data bas e had to , be analyzed and .eompared prior , 

f «i#ii(KitSlivel ■ has' ^ aisd^'beiil ^doue; : . ^Ma^it*^ H: datir^eleBients ;4t^:.tatc^<3e lejnttits; : f pup Ui : 
bibltbgjrapble data basea W been' done taanuaUy,. although if time and jaoney permit th?y • 
:?Wtli^-ll*ii'"i»i'*nter4^^^ ,OMr jpurppf e^; -f^j^^^i .': ; 

'h ^acwelemenfcia.^conaiaaifed to be a generic category that, groups together, a numbed d£ , 



■ Anyone who works with two 6r more externally generated data biases quickly learns^ 
that • major prbbiem associated with comparing the content and treatment of ,data found - 
in-anv two data bases is the lack of unifomity of con?:ent, representationi and format 
b£ data elements. This. problem is compounded when one. works wltji multiple data bases . 
In arder to see the full rijnge of variety it Is necessary to analyze data bases Un many 
different subject fields aiU to analyze different types of data basesr-blbliographlc, 
nwnartc and conversion 'tWle.. etc r- The number of variations found in bibliographic 
4ita bases la large. They vat^<with respect to: subject taatter; data element x on teht 
fautbor, title, journal Jiames, subject co^e, date of publication, etc.); structure of the. 
Ctle (oider of records in the file. blocVing factor. etc.X; fortiat of the records (sequence 
of element* within the y^ecords); representation of elements (upper and lower case, us^ of . 
*bbr*viatioh8, use of /fcodes. etc.); character representation (ASCII, EBCDIC, etc.); char- 
'acter det; and other ^physlcal characteristics of the tape. ' ■;. • ••; . . ' ' ■ " . ':, 



!• We analysed e^ch of 60 data bases by breaking them down into theHx data elements 
arid/ their Component microelements (the smallest' meanin&ful components 3^ atomic parts) 

data elem^t or sub-el em«mt was uniquely defined and associated with a tag or iden- 
-Swier. In addition to napping the misroelempnts into elements and macroeleaants, rel^-^ 
vJnt standards, of JISO, ANSI; OTAIS-FID, MARC, COSATl, and others were analyzed and mapped 
. together ylth *the jdata b^ase l!nfomaj:ion, - ■ :■ ' ' • 

->; '■ .; . 2,3. Mapping ^^lcroeleBent3 , ^ 

Prooedurallj?,; we Analyzed the 60 data bases recording the lowest level meaningful 
„«lc«>«lement8. together vlth their associated format and representation information, for 
/leach particular data base. Using th^ full ^nge of the elements we then, through a series 
/ of hierarchical steps mapped upwards until we developed a small number of macroelements. 
' that could be used.for describing the multiple data bases. ■ „; ; ; V 

* The hierarchy, consists of 10 levels. We refer to the highest level as the macro 
level The 8 levels between .©icro and macro represent various elements and meaningtui 
combinations of elements found..on the different data bases. The reason for breaking all 
d¥ta bases into their microelements', before determining what the macroelements should be^ 
was the fact that different data base producers define elements in different ways and they 
include different sets of microelements in their elements. Some also group varfous sets 
of elements 'in fields and assign tags or specific positions to the fields ratherthan to • 
the component elements , Unfortunately, the term "data eUment" is used very loosely ■ 
and has different meanings for different data bases, ,/ ,■■ , ■,, ■ _ ;;' ' ■ ; , 




wa del 

Sldita°bMVcWcerned;"ai^^^^^ information represented. 
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:<lat«: bases /at^V.'.; -(t):- ifecona'alcy^-aoutce ' iiitirt'' 

||^(6t^l.«ii^t»;Ti«'e ltit;.^but,'a : fair ■■lexamplek -are showj; i^^^:f Igiires 'i^^-^^^^ ' ' " V 

* -V^^':': ■ 1-3 ahow the variety of tepresentationa- aild< formats fburtd In thre*^^^ ^ta 

seleoeet* ,1^^ data bases , flgiire 1 ahows the vattety found in. '•Persdnat -Haniesi" 

. ff ya^l^^ety £o^<t til "eojp^rate Au thoi'a or Patent Asaigiiaear anij Igare 

^.,v S??«HW,:i tb^va the yerlabiUty found In t!»e t'Personal Name" d«ta elementi That ele- 
•Wit compTlaied of four micrdaefflents and tliey «re designated: <A) surname; (B) first 

She data , base/ the second 

^■ 

*n: in?eroaLs9taMard h^s been^i 

«t« that;»^ indipated^^dmit 1 1^^^^ 



*n: in?eroaLs9t^ 

V inaipated^^dmit l i^^^^ ; 

;:^:llame? : eleaejit Where a syniboi: is "used, this mein3''tl^at tKe data base produce? W ' 
fV'tci^leaMc^iea ±ti it, mdre data than that which let ai^s delated with the data ejemeiat 
Tersonal Saoe." Column 4 indicates the name that the data base producer associates with 
the tag f^r the element. Column 5 Indicates storage mode. Column 6 indicates which of 
the microelements we define as being a part of the "personal Name" element are found in 

;. the element in the examples given by the data base producer. Where mlcroglement designa- 
tors are not shown one cannot infer that the microelement does not exist in the data base. 
vWe simply did not have sufficient information to' make the positive determination. Column 

• 7 provides Information regaig|t»g multiple entries for the element. Exanples showing the 
way personal name data are presented on the data bases are given in italics. Examples 
are given only If we were able to find them In the data base producer documentation. 

, Figure 2 Indicates the variety of formats found in the "Corporate Author/Patent 

Assignee" data element. That element is comprised of three microelements designated as: 
.; (D) Parent Organfzatlon; (E) Subdivision or PJftt -S4«ntif Icatlon, and (F) Code Identifica- 
tion, the explanations of the seven columns and examples are the same as for figure 1. ' 

- ,,■ Figure 3 lndl<?ates the variety of formats found in the "Codes for Classification" 
element. In this case each specific code is a microelement as subject classifl>6atlon 

.codes are specific to iti##*^^ual data bases. Explanations of th4 columns and examples ' ' 
are the -same ar^vfof Flgi^f M.n and 2v.. .. . - • • -r , ■ ■ > . . 

■•• : ' ' \ -2*4, Itoplicationa" ■ - : '--V '•' , 

: ■ /: This tnlcroelement anaXysis for building generic " macro element; s does indicate the, abil- 
ity to map all important eleq^ents found on the commercially available machine-readable 

; dAtarbasQs to a standard structure regardless of the many differ-ent ways elements -arc ' 
named, tagged , or grouped on different data bases. The ana lysis was done on the bibliX) - 
grAphic data bfses . We are now in the process of doing the same thing for chemical data ' 
■ type data bases. ■ ■ ' > ^' \ ; ■ . ■ : 

. V . Once completes) ^ propria te data element data will be entered into the data base 
mapping system together), with the re lad onal in format i'on^b that ultimately we will 'be 
-able to display relational ihformatlonj associated with data elements across and within 
data .bases; ^associated with dafa bases and ^ata ba^te progressing centers ; and associated \ 
: vlth 4ata elements.and conversion alggrithms and conversion tables. Linkages between 
.._^*j^5?^^*^ and tables, are indicated 

7^ virtue of commona>iiir of data .eiemefnts .' The data element analysis described in this * 



. — — V,-. -.-^ , . uoua cxeuitsuL. .0i^^jLyiiis aescripea tn this 

papet is one of several tasks required to^ develop a DBMMSS and hopefully will contribute 
tpward the goal of networking^ of multiple' d^ta bases in many locafcions throughout the 
countrv; ,• '. ■ < ■■' 
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• -.i'- -^X ■ '^yl/.v. Design Req^^ ^'^'V.^ 

^th<»:-'is*<»d*'-<jf 'the\project4. : ■■V-:., ' . , / ■ ■ :'l;::-V:-':';^ 

"'i.*-!^ : ^ ^ 'V' . ■ ' ■ ;','3,.2--- Hardware pnvlronmfent ' . 

Th« DBMMSS support software Is w^ttt^n in tte S^lf? lan&uage on the, ptgitdL Equipment, ;; 
(:<)Wor.tiori System- W 

S?SSIeStty of nlinols. SAIt Is a superset of, ALGOL-60 bpilt at^^t^^ 
'5•t^9^U?e9 intended for ^,se in ar^^ 

or th^ DKJ-lO is avail Xanguage^pro^ram ^ . 

??Si^.tO In' use at the Coordinated Science Ubpratory la a test, stt^ for DM operating 

■ ayatemav andVcurrentiy runs normally under the: 6P2 level, virtual^mfeniorj^ monitor. The . , 
: ; Jsttim haa 270K of ct^^^^ both^ 1«03 and RP04-t5^pe 

J; ^-^ V/ ■ :3,;!3.' -^Surface: S tlruc Cure ' ' :V ;v ■ y. V- ^ 

: liata itored in the 'system is divided into^elSsBes;.;:^^^^^^ -^H^/^ Tn^^^ 

sion Is provided to al,low access "to all the entitled of. a specific classiftcatlon. In : 
SjctJc/ya^cohslstof such claeses^a 

IrJ^eaSy-center*.-- 10 classes of,data.are in use, Data classes are , 

referred ttThy unique names. '/^'y/. „,: ' ^.::::'/'ri 

. The membfers\)f a data, class are galled records. A rec^ ts^ ln_^general, the>^lW 
- tion of ^ta- describing a si^ A record is referred i^ by^ 

i ^iflue^me. a8signe^by. the user w^^^ 
' Jo^J record, bV the use of an alias (synonym) . References to all«se9^by a user ar^^^^ 
p«4^J^^ record through a synonym dicticmaryv Names^^^ 

be unique Within a single data cl«8S. . ■ 

^ 'a record' U set of fields; : Each' fie Id^ t^ a 

fleW o"a record is a aix^^hSrJcter code, generally used to distinguish tt,e context of ^ 
r»i^' Lt. THe iode 'T)AtE.!* for Instance/ might be used to tbat a flel,d con- , 

Siif"; <Se^f the^formacion in the reeprd.:, A mechanism 1^ provided, for aWociatlng 
"Ss'^rtth^ ipnger strlngs, so thet ^ore descrj^tive nan^ 
conmunicatlng with the'us^r. ,, , ' 

, The mechanism far specifying connections-' among' records is the rglatd ^ n^, A relation 

■ consists of a set of .ordered n-tuples', each of yhich^speclfles tha^ the de^crrbed rela- 
tion is valid for tho#e records. A typical order> tVo relation is '•is-processed-.by/' 

' SiSb tott'ists. of ordered pairs*, the f Irs t member- »f :whiph is a data baseband the^secand 
, I processing center. may be of any order up. to 62 and are defined ^"^terms , 

■ - o/Le'data -class assB^ pos'ition of the h-tuples . The example just given, 

: fbr instaneev is denned as vbetng an ord^rtw ,relatioi^v^ data base^ltem In the 
fixat position of eaWi ordered pair and a processing center in the second- . , 



> ■■ which are- defined as consisting Vf-aU m ' 



^:S^ ^^ter , |>y te<juestirt j;; tha t :3 ubrelkttba ot ^i^^iocess^^ 

' ^ ^ i>o«t€ldtt tlii toembeira and' i vAltti:foir t*at! post tl<)a; V Jchls ^ause^ 

. xioncept urui$ii^iyiiig^ tfci^ st tuc tare ' that of linked Us ts o i Il^fed^ • 

U*t»v ; 1^^^^^ divided ^nta tw flled,^ :dati|>^;.ph^ trr more^^^^^^ 

This divlsibn iB 



^^'j^?^^^^/*^^ ^^^^ 



^? ^^f^^^ll^^ ^ 2*^^ >^^? ^or support - fimction^^i^^ ptfe Icoptiitii tJv^ t^t 

, tN 0 th^t i» used' for 4:r«n$ lacing between naipefi and codes ^ used for 
; M da.ta field n^8, and relation names /the 

. ayatw^auppart-s but could be switched, 'for ite^^ liffe tit different itfei^ 

««pe^ienced and novice us^ra- the rtame fiSe vcmld otdi^ 
tife *eii^ of data and relation files In a given area, but mlti pic, ^ name * 

|ll^a citti$ht be provided to *ll:0w, f<ir instance, printing different field hamea during 



dat< entry aM data di ap lay . .^6cause pointers^ are to absolute addres a ea/ only 'one tela- ' 
tion file would norwelly torr^pond to a given data file, and vice versa. 



^lias. 



At the head of the da-ta file is a list of hash. tabUs, each representing a da tar 
entry In a hash table point£ to ^a list of xecoWs whose n^mes have the 
appropriate hasb value. Each has^ 
ing thfs data class. ^ . • 



, 4"- ^ ^Jr^^wLu » wnu se n«me 8 nave cne 
^3 'ldeptifi|jd%y A six character code-^^^r 



?ach record Is heiaded by a block containing the xe^^* a naqje ah^^^^ thit 
neatt record in .the slam^ hJ^h class, the fit^r ^ata field of tK^ recota; th^^ sub- 
fcelations containing the record,, and the list of aliases for the ire cord. ". '•■ 

A data; field consists bf* a text stringy a six charaGter code identifying the field 
type, and ^ a pointer to the next field of the record. ^ - 

, An alias is thc aame as ^he hjead€^;r block ^^b a regular recbrd, except it contains a 
code* identifying it as an alias, a pointer to the record for W^ch it is 

^pointer to^tlre next alias for. the same record; the aliases ate ch^iined tdgfetjaer^^^^^^^ 

^ tneyr can he changed if fllc^^^ntenance moves the aliased re^^ 

V llie relai;ion file-is headed rby a list of ^relatlcm definitions; Each defihitibn is - 
> vl^^ntlfied by 4 six- character code, and contains pointers to the hash tabled the data 
file> for the data classed corresponding to each position of ^th^ mernbers Af th^ relatidn 
-as well as a poititet to the first meoxber of the relation; 

v: Each member of a relation' consists of a pointer to the next member 6f the telation, 
a pointer to each of Che records making up the member, >nd:, \ for each of . those, a pointeri 
to- the next member of the. relation in jthe. specific: subrelation corrc re-' 
cord appearing in that position. •. ' :' 

. /Each, recprd'Tn the dat^ file points to a list of the subrelations defined by, that 
record s occurrence in a particular position in a particular re iatl on. Each subrelation 
header points at the first membervof that subrelation and at the- definition block 'for the 
■ relation it :is part of, ■ ■ . \:^. ■/ . 



3.5..\' Inrplementation I^otes.' " ' ^ .,' ./ 

. ; , Clearly .the wide, use of pointers tjfconbeclr^elds, rialations, relation members,, 
and so forth means that the pr|i^i:am will- spe^ of time chasing down chains ofV 

;items> Thls:^ could s%w r^jsponW ^tirae signif icantlyl To avoid this, the pro^m attempts 
to put adjacent It ami; of lists in the same block ofJ file storage. Thui wherever possib le 
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i :^ mt oMds, no d«ta-iw.ving garbage coUectloo l« U8«d. , ■ . . . , ■ 

■■.'■■-■'v;'^'"- ■ ' -jj .- oies both reading and writing, are per formed by couBwa. 

^ .cc«a«. ,When.an acqefli req^^^ f !-,.*„i ?S/tt Fr^Istoti of a ireaaonable V 

Ma«»d huf^er ts found «nd the blocK is read into iv- rrovxBiv/n yj. - ^ 

Tha ^jceas subroutines hierarchy, the lowest: ieval rputinea belj^^ 

P«t8 o^ a field. JJfe^c ?^D^^ the next level it Is possible to retrieve: the. 

fleltta or -of members of r'eflations. on cne nexc iey^«- j-v - 4^ the "iet-next" 

nil' recordo of a data^^iiass, together. |, . : " 

: : Be...sathe.butiAesth^^ 

ta retrieve items on^ at * ^Ime^ve catx ^Jve relatioas 

ot^her rel^tions^jnd^gt storey 

' f' S^ SditJonal character Because of the 128. word per block^limit we have aeqepted 
: : tliS:^m^^^^- field values rathe, than add a .cch.nl s. fo. .connecting 
. ..sections of a string'. ^ ^ VV.V ■ ' ■ . /'-^ ■ 

''/<:'.:■■■:■■ ... 3.-6.,r:; Capabtlittes. . ■ Z:"-' .^'^^ 

. io^i *n e^perl«.ebtai to^ exists in pl0cf^s. -Gurrently^sep^rate^^ 

■ are Wed for file creation. fUe maintenance, relstlcm operations,; and t^e user i-aterface.. 

' ?besrSerate much Uke typical tl^^ 
^ Ind pxSJing for nece^saS param Basic help information :ls_avallable in all mod^^^ .^^^ 

. ujesf in as touch J thL Is b^icallr a feaslbiUty det;er«ination project, no com- ; V , 
■■•..'-•ptehenslve, tutorials, have beBt^.Areat^. ■ . ,>■ ,, ' .* , ■ - ■, ; .'-V/- V ;■ ' 
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■ Bwa. .i^; intended ff^, us^; ;5y :Bti;;||^pesria«w wtyyv specliast, ra th^ir tiu 



Existltg : 



■f Sif"^'' ''''^^"-^"'^ of eWlstitljg 'data and ^6r the :«aaclon of aata classes, powerful • 

.^^ei^tatton for the e«d_ u.er,- Rath« /thin in,plea>entif,g an^ a«:K lijL^ ■ 

- l«Sff ' avoid the additional <^o,nplexltx^p.rsing a'cS^id la^e^ "e" 
vi^ff ftn- '^'^i^'^" drx ve^ g^f or displaying the tbrttents: of remibhs Md: Jecords^ f or' 

t.he^cPncent. o^d^ta fields. ^ P'^°-^«<=iP-S" ^^"^^ ^''^"^^^t^i^^^^ m«ps that. Ire the ptlme 

..s^ubject o±: the research program. Th^. , Interface program makes "use of tiie same loSer^Lvel 
SiJ:;''^"^ ■ r^''' operators that also und^riy the b^sic craatloS^nd ^ : 

, ^sed for generatihg special listinR? aiialvs- 

. tng th., stox.^ge effi,ifec^ of files, producing as.r Lois basfd on the f leSd^r 

\ :3ferS::: ■;nt!"^^^ -^routines provided by the syste. for dat^ .^^^ ^ . 



■Sutnaiary 



A. ^ ^ase Mapping Model and search Scheme project was cmrried out at the Oniver- 

.|:tty o£ Illinois^ CO detent,ine;'the feasibility of a data base map for showing exist Ing 
^nd potential, relationships betw^^^ bibliographic and chemical numeric data\ase^: 



^etw^ffen da. t^- bases and 



riuraeric dAta bases j^rtd 

by virtue of con^n^ali ty of r^fa elements in various sotirces . Ip order to lefile til J 
meats aj^d establish a set tags.f or denoting the, 6^^^^^ 



re- 
ements ;' 



wete_ati,aly^ed^and broken d5wn into their compoYient elements and microelements. The 
. suiting: set of microelements vas u^^ed to MUd Upwards .to ft common set of mactoelem 
{:^^J'^^ ^]^'^^^ ^^^}ysis was necessary l.n order- t£ define the element tags for- estab- 

U-shini5 relstionahips between ^identlcaV^nd . similar element types tSat may be represerited 
• Afferently data ^Wsea. > * > y oe represent ed 

" l''^^" ■implemented rfs, a,, relatlpnal, data base . ' The DBMMSS support, soft- 

.ware^ provides .for rtl.xlble ojgan^ file^ of data-and of intcrcon- 

.. neotions among daca. tc provides; a suppottrtc " ' ' ' 

.;;;; vision of 'guidance l.q bhexd.ata base 
.■• various tyjcs, ;. 



suppoJrtr. tool" for a program of research ; Into tije .pro-* 
user In making ihaHlmum us^ of m'u'ltlple data bssBs" of 



J' ; ;a .re:.aar.;h ■tool, secondary priority has been.-glven-to high efficiency,; highest ' 
priority has. been giuon to providing, maximum flexibility .,. The result, rather than a 
poUMhed..U3er-orifintftd information, is a non-centralized,' flexible,, powerful'-. tool for 
exploririg.-th-e neods ot the data base user in identifying data resources^-data ba<;e's , data 
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. 4ccpifdlni to his own definition of ». problem, . . . 

iifci ilbSrlMW ^od otl,er cost c(>n9ctou9 pefsotifl ar f yprthy and neceasaty. objective, 
of thia itudy will assist, in paving the «ay towards network sharing of data bases. 
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Edito; ' 



Elm: fStwe ' ; ■' 
. ^20, ■ ' ■ Tr'ansta of 'Book 
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Fij;ure 1. Variety of FuriMt;, for the Corporate Author/Patent Assignee Data Element in Eight, Data Bases 



.11. 



'■"■'•k ■ 



.Parent' ■ 



•Producer. 

V 



V . 



'4 

hdeiit Assignee 











-fal II . 1 • 1. " — 
-Subdlvi'sioii ■ 




■Code ; •'i 




I- 

■ 'O^' ■ ... 


r ( . 


, ,,■ ■ i 


c 






'■Identification 



Storage ' ' Mcro- 
EBCIUC. 



Variable. I:i;ngt!-i, l'«'<-^' 
Fomt, Suhf.ie.ldK 



.■'.<i-''. 



V I 



.. . J ... . 



■ . ■ Main Entrv ' 
■iiiA /.M-hh miHf.aJNt>) Corporate 'I'm 

. m ■ - I. 



iorinat'for'iniiltlpU;; 
entries Ir tor. 
^{aln En try . ' 



Fi/uro 



.... ^ O 

ERIC 



i)ijt\-t,ory Fh^IcIi^ .1.* 



Autiiors 



,^^,l;T (i^iCli s;.il)f. i 



Aul'iv.)r(s)'-' 



lh.a.ri.)rat.'Author/Fatenc Assignee Dat^El.»e,U ' p.l. R.;..-co.i'^ 



9 



■ LJ. ' 



39 
0 
C 

■ID/ 
0 

s 



IM 



DataVe 



Starf<|ard , ■ Tag/Poaitic 



CQ«EX . AKSl-COSATI 6^ • 

l^m .No Aiibject/yexing Data 

IdSPEC , ANSI-.HARC -120 
• 121. 



PAIELL 



hi 

(with subf. a,b.) 



(with s,ubf, 

Directory 
Poa.. 77-84. , 



CODES FOR CLASSIFICATION ■ 
' Producer ' ' , 

CAiSectioii Cross-Referenc6(s) 
CA PubUcation/Section/Sifbsectloi) 



CARD-A~LERt C*les, 
COSATI/WGA SubjficH;o(ie' 

' ' ■ ' , t - 

Sectionai tlassificatloti Codes 

Onlfi^Classlf icaEion Code* 

library 'of Congress Call Number 



,-1, .,. 



.1 



Dewey htCul Classification, No., ' WkMi.bMaim 



Classification Code^^ 



Diijectory 

I 

T 



Sutjject Code,!! 



SPIN 



i^wie Suhieot Content, kadinp 
in h Index. 



^ Digit Codes ■ , . 

Subtest Mex Headings for ?A Index 



*DAN (vith subf.) Document Analysis Information 
Figure 3. Variety of Formats for the Codes for Classification Data Element li> Eight Data Bases 



..'JO 



"^t'^tus of the Arxny Materiel Cprmnand s 
- "^Qgression f rcwn .ReT^p'tts Contrpl^o ^ 
Data Eletment^ Management - . 




' Edith F,, Young 

Reports Management Branch 
US Army Materiel,. Command 
Alexandria / Virginia 



At Ust year ' s synposium, th^rmy^ Materiel C^^ 
^ (A^) rplan Ab'^progress. .from a Re|.orts^Control - ^-[-^ 

^ progtap first consisted of « 

for a new manual i:eport , /as J^nment^of ^a cdirtrol 
^ nuJiber/ and a yearly review f or ne^d of the report. ^ 
Sur^inveptory of -coni:r^ 

reppr!s!^has been completed with .correlated preparation 
Vosts It contains 935 reports costmcf over $10 
^otsw>- ^ _ i.v.4:>. 4^,,«,,4.^vx, ^ base: contro 



its. It contains j-tj^'-'-*^ ^"^"^ T"^ ^ ' ^" 1" 1 1 «^ 

;ndi|on. ^sing. this . inventory._as_a__baSe .^controU 

reports cq^ti 



..^w..-. ..^^-ng $1 million. to prepare were canc^^lled 
duHng 'the^preceding year. The second phase was the 
addiJion of all automated products, to the program. , . 
SSr in?en?ory of autoi^a^ted products ,haS,also been ' 
SmpSted.:it containsa7,419 pro^^^^^^^^ ' 
$46 million at the beginning of .FY 75. During tne 

orecedlT^g iVe^r, products co*«in^ $8 million- were : 
cancell^as^a^ result of command emphasis ^n the 
p?Sgram The' third phase was, to actually -^tart managing 
?n lieu oE merely confrqlling by the e^abUshinent of 
an AMC Data Element Standardization Program-. We,, are 
approximately 6iie ,t«; tvo years ahead 
^'^ *st data element m 




schedule , as 



.fi] 



trix analysrs tfiis 



we will have our 
fiscal year. ■ 

' V - 

Kev words: ' Reports control; data element managernent; 
SL ESment^ictionasxtDED).;. data element standardi- 
zation; data element-matrix analysis; data element 
manaqoraent b.asa files;^ta element characteristics; 
Army Materiel Gomn\an<3 /(a7'!C> . 



At last year; s symposiur 
progress .from a Reports Coni 
preaentedj, * In bJ(rij|f , the- fvj 
form for.,k new maiPial r^porj 
rfeview f oV ne«d df the .repol 
.automated products to. th.e If o^tfm. . „ 
■*Sallagtni, Ueu of gierflly cpnti^^lUAg. 



Introduction- * ' 

the Army Mate'riei Comirtknd.' s (AMC) piiarv tfo 
1 to a Data ,Eleperit Management Program w^s 
ram first 'obnsiStei of requirinci a retjuest 
assiqnraen/of a control number, and»t a ^yearly 
The seclbnd phase was tht> addi^ti,ativof all 
third/'phase was- tts^' actuary star.t. 
The tend -"manatfinij" tp uB meant 
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the abxlity to knbw the 'quantity of puir data, to /reoognize unnecessary ' ' '-■ 
tedundancy of data and to concenttate our resources to manage data in the 
•''■fe^-??^''",'''^^''! • ^eqifired thj^ identification and standaPdizatiQh 'of ' ■ 

AM(. information ... data elements) and. was to be. accomplished by t;he establiihrnent 
, of a Data Element Management Program. A target, of 'five ^yeari 4s -^eS?^ 
, the program tp be initiated. •- . : ■ ^ ? .^.e^tai 

,' , ,, ■ ?f '^'^t'l Element Management^ Philosophy ' ^v;-,- .v- J.. 

■ K . , f't ^Pha:ios6phy behin*. o^.- this E«rc^f at?. ,Wa's that , all' resources ■ " ' ' 

. should be manayed to insure our/capability,' of, ..'^'doing more~^ith less" in - ' ' 
,. these ^ystere. times. .We felt that, re sources primarily consist of three." .. 
•:• ^^h''^ f eg'iipn'ent.and data. ^ AS, a general rule,, government and' 
• t .i^o .w,""^"^®'^" theriselve? with manpower and- egui^ent expenditure^., 

,vW .seldom w.ith data. - One Of the, principle reasons for this is that' an 
_._xnveptory,. with associated cests, has-been difficult to 'obtain— there i-; no ' ' ' 
.^stereotyped accepted, formula, for identification ■^nd cosfing of this resource ^ ■ 
: , Manpower and machine inventories/Gosts,- are readily available. However "' 
, when-a co^arison analysis was completed in AJMC o'f the costs of these threo 
resources. It was «i-:ound, ,in many cases, the' data . resource consumes- morr- of* 
our budget to obtain; maintain, and v7enerate than either manpower or cqi'ii.pmotit. ; 

3. Data Inventory . , ^ 

. ctatcd prcv,iou3ly, in ordei- Lo «.aiiciye uux datd, the quanjfci-tv of our 
curcent ,inventory oe data .had to li^, identified. A follow-on , action was ~ 
also required to insure that only necessary, not nice to have, Anformnfion 
was-added to. that, ,Lr)v,ontory in the future. ' Costs, where possiblXto' obtain 
were -also felt to be a vital adjunct to this inventory 'if a vmeani nNsf ul 
economic analysis' of worth versus need were to b,e made,. . ■The inventory w 
strat.Lfi^d into two major comportents, location of data and identtf ica t i^n/ 
. iJtand.jrdization of .data. ^ ' , " ' ' 

\ . ' --i r.oca'icion of ' Data . 

, , ^ , . ^ ^ J,, . „ ^ , ,, 

;./i,ita iH pr imarrtly .igcated' in threb areas': forms, files, roppft.s- or' 

■ product.-,. ^ ..\MC, based oil' our Reports Management Program, .already had p- 
inventory at contfol.led reports. It wa;i .therefore decided" to compJot.- -ur 
inventory .ot reports .and ADP products first;, then add .forms and fil(-r, (to 
incl-'ido systfMiii.; and ins ta lla t i on ) ^ location of data. '- ' . ' 

\ /3.1.1, Controlled Reports ■ ^ ■.■ 

' -----......-.-1.-...- L~,,..^. r,.....:.iTf ■N5j_QXuaa. :t,(.poi ts , .has 

Lta ■ porreI^'te;;j prepar-i ti on co.sts. It contains 935 reports" ■. .• 
r. .;-10 ,mi..l,l'io!r. 'Usir^g .this inventory as a. 'base,, contro'li od , ' 
report:-; .:;o:; t u,q .'.T i ■ 'm l ], !, i, or. l.o prepare were ciwiccl lC:'d''vtJur inq the prec.-" I i r,. i *" 



■ ' ^- ■' ^ " '■■•-'■ .. .. 

■ Lhu n-iV. tii^^.;ry> of :ui^O'nc\tod pro.Uicts 'has alsn boon cornp lo|o^i 
contamdu 17,4.10 prwauct:s cn^tiucy almost. S^l^. m,Ll.Umi at iho '^ucjinni:.i K 

Duri.nqy the \^re<jc^a \ V^:^'' ' pV-od,uct:<; costing $ Q ■ .mi 1. 1 > oh ^ov*.-:r:\r^:cl \ 
as a .result co;T>in;uit,i (.'nu^Ii-ir; ,i. s- oft Ihy iyr(\C.\r:i\:\\ ' ■ 

Autoi\ia Lion-* (/.i: r,oca4:.j.on ' 
, \' ^ , , n.' • 

- :^y«tem>v .:i.Ma ly:;,vy f)-;ii l)cen Co^IlpU^ted to autonmto the orofjorts unt.a * 
Ic.KJciti.on invontory, tana j^xxj ramm uuj Ifs aiw)?; t comp U.'to . Wo arc ciirrotillv ■ 
.IcVad.irjq our d/ata ij^jr^'v wi t;roduct:ion t:a'rc/f?led for January Tlu-l ' ' 

-HM^^tcr r.i.l.o rn tdio >;^teinM.^ callod ^Hio Hi^part;;; AtLrHAito t'i.l.o (>AK} and 
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w..i.,l..L cont:,i.in'V;t.he AMC in vontory.. rO'i?u- tr.^ a rTcL ADP' product: . The RAl-^wil i ■ 
^ .:o{U:a:in .oho rr>cord f or:; varrii roporT an^Jf AOP : pr,od uc t; fhc rodprd will coatcMji 

.... , _ . ■•, .,) - i-- . ,■. . ', 
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:f requfency;^ t^^^ producer, wlui!i6.(p^|e c^^Jt. 

tS2^a«ta 'eieinent mnenwnlc (abbreviation) , for e^ch f xeld of data the 
■ {SoSt/prba^^^^^^^ ^ The file will furiii^hed management anformation o our 
. SSSi^ s^-^^ ^ inventory and =°»ts bv, 

' ■ SSfr^SS^ produc syst^n, functional areas, producer, re<5uirer, «end_^ 
;:SSysU> 'rS system Ls^^ 

> :S|uiS^£nf6matlo-n. it will alao enable us to identify the extent and 

: Specific data each report or product contains. 



4. Identification of Data 



"one of the principle: hiriderances in. installing the data^element program ^ 
hii:been ?he finite identification of data.. ..Too often reports are approved . 
ilch Sk for data in generalities, such as ^manpower data,'; not speco^f xcs . 
sSch as "number of developmental systems analysts^ manhours . " We are^now 
enforcing SS requir^ent that ni new ADP systems/products or" reports wx 11 
be appro?ed Without a list of defined data elements .-T^^ 

in ?he position of identifying the,, .lata elements in our current xftventory , 
of reports/products; which we have found to be no easy taSKi, _ . . 



i 

5. standardization of pata 



buplication and unnecessary- redundancy of data have always. plagBed ..,,^> _ | 

..,^„.°"?ron managers: This has been like the weatherj^ everyong^complax^ f 
about'" it but no one does anything abput it. We in mc ^ttempting^tft . 

Sqe this through our -Data Element Management Program. This program Was ■ 
pSed to accomplish two objectives, locate infotmation ^and eliminate 
uineSIssarv r eduhdancy of . information . We f ourtd. however , before .we could 
StablSh i program to accomplish our objectives tfcere had to be proper 
communication Ind understahding of. our information in reports and^f lies. 
5SiJ requited standardizati9n Sf the data -^-"^-"ts attribute., such^as, 
title, ranemSnic, field, length, and most important fc3r air, definition. 



S.l AMC Data Element Dictionary 



' we have- an active data element standardization program, with o^^ |xnal 
efforts being incorporated our AMC Data Element D^°«?;°"S^Y J^^J!.- . 
feel 5b have an excellent DED software package system which is spmewhat^ , 
SrL^ut by Department of Army (DA) having fi«l<i^f °"^/yf.^^?;3^Sureau 
o^^«^Wri. -if is also one of the DED systems being looked at by the Bureau 
^f S?:nd;rds n ?t DeS e?f or ts . The'^dictianary ^-^r^^^-^^f^^^^ 
?LuBand data elements. It contain^ the attributes of the data elements 
,^^ame?def^nit!in, 'abbreviation, etc.) as well as the location of the data 
(files,- fonfis/ reports, products, systems etc .) * 

■ ' 6., AMC Data Element Management Program — 

^ > ' ' ' ' ■ ■ ■ . ■ ' ' 

out AMC Data Element Mana'gement Program will use these two^files and 
svstems! RAE .r^ DEDS, as its basic tools to-manage drfta ^^^'"^"ts. The^BAS> 
wTn furnish thi. information to the DEDS as to the initiation, changed orj 
deietS repSr^/?roduct Vfe.iuirements and location °f ^^^^.f ^"5^^^' , 
Sds will furnish, the range of locatiohs for data elements or-'the lack of 
available -information. , . , I , 

'. . •. • •- 6.1' l^ocation of Information t-^-" 

) ' If a custoi^er knows the name og the data element for ^^ich he^wants 
information, thfoEDS will now .furnish hijn this informa|ion ^hj |y3tem 
willfutnish him the attributes and various locations of ^heda^a element 
Se are currently attempting to develop an automated system for xdentify^ng 
^hPdtta element for the c us tome When he does notVnow the specif cnatn^ 
^ PlfiLnt This system is also planned, tfi prevent duplicat»» . 

ataSardiz^ttinftion^orthrsLe dafa e^lement and to.eliminate synonyr^.. 



20 D 



ERIC 



^ /B^^Pedtuidaiicy of lnfpi;mation 

^ It ia_^krttic%ated^ the major benefits from the Data Element Hana^ment 
Prograitt, will Ih t^e prevention and elijtflnation of unnecessary redundancy 

within AMCy 'Ail redundancy is not bad? there are many instances 
<>l m^ra xs required. We want the- capabiiity:, however,^of being aware 
>jh^:re redundance as resulting in \^ expenditures of our resources. ' 

This syatem^wi 11 enable us to Jcnow when data is duplicated-in our computer^, 
fil^.s,. systems ^ inpt^t and output as our mariiial reports an^- 
fo3?m^,^ It , will also te^ is no longer needed so the data can I 

W eliinxndted. The expense of generating. data from a. computer system into 
|roducts,:K4s minor compared to the costs of fathering and maintaining that 
•Qata. It had. been 'evidenced, however, in most larg^ integrated computer 
: systems th3t there Ms no knowledge of when a ^f ie],d cfF data is no longex-- 
required. An output ^oduct can be cancelled but the source^'f ields of data' 
are not, eliminated from the files based" on" the lack of awaJ^eitess of all ' 
usages of the data, whic^ results' is no usage. 

- J 7 . Current '•S^i;a^;US-r<^f^ , ' 

It was originally est imajted^r^^^ AMC.Data Element Managjement — 

Program would require f^ve-J^a^s. We are nbw two years into the program, 
with^three^ears to ^go; We -are approximate:^y one to two years ahead of 
Vscheduife^ ^^*..J<^''^i H^ve our first data element matrix analysis output this* 
fisca;^.. .year . The optograms have beBYi designed, programmed and test^tf. The 
data base to produce data. elemerytN ide.htif,ication^^ a location for the KAF is 
now ipeing loaded i which will feed the location data to' the DEDS f^r the 
dii^lication analysis. This coming year should see us fully into the program 
^with resultant benefits which -we hope to be able to furnish you at the next 
annual Data Element Symposium by the Bureau of Standards. i . 
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